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ULTURES of the organism here described have been obtained from: 

1. Filtrates from Berkefei: filter Grade w of (a) ground fresh tumor 
tissue and glands, (b) cultured ground tumor tissue, (¢) old broth eultures 
showing the presence of gonidia and small bacilli and cocci, and (d) old agar 
cultures suspended in salt solution. 

2. Minced fresh tumor tissue cult: red, generally for one week in the case 
of adenotumors, but occasionally for as long as three weeks in the ease of 
scirrhous tumors. 

3. Bloody peritoneal fluid from a patient with rhabdomyosarcoma, as well 
us from tissue from the same patient.’ 

4. Tumor mass from a rat (No. 29) which had received five injections of 
the minute coecobacillus cultured from a human source during a period of 
five months. 

Medium for initial growth was a semisolid variety containing 500 gm. beef 
heart, 5 gm. NaCl, 15 gm. peptone, 1 gm. K,HPO,, 5 gm. agar and 2 eggs per 
liter of water, and a liquid variety containing, in place of the agar mentioned 
above, 1 gm. gelatin. 

A more or less definite procedure was followed in the examination of 
tissues. Sections were aseptically removed and mineed with sterile scissors 
and then planted to plates and deep tubes containing the medium. Other see- 
tions were ground with sand, emulsified and then filtered through a Berkefeld 
filter Grade w. If, after a week’s incubation the tumor showed profuse growth, 
it was removed from the plate, ground with sterile sand, filtered and the 
filtrate planted. This procedure was to eliminate as readily as possible other 
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organisms. The plates containing the pieces of tissue and the filtrates were 
examined daily for evidence of the presence of the organism. In most cases 
there was no observable change during the first forty-eight to seventy-two 
hours, and often the scirrhous type of carcinoma gave little evidence of the 
presence of an organism until the third week of incubation. In all cases con- 
trol plates and tubes were used, and only media which had been ineubated 
for from three to seven days were employed. 

All the tumors used in this study which have undergone comparable treat- 


ment are classified as to souree in Table I. 


TABLE I 


TOTAL NUMBER OF 33 TISSUES EXAMINED. DISTRIBUTED AS FOLLOWS 


MALIGNANT PAPILLO NON MALIGNANT 
Adeno 7 

Scirrhous 10 

Medullary 5 

Basal cell carcinoma of skin l 

Rhabdomyoma l 

Careinoma secondary to adenotibroma l 

Totals 20 ) ) 


Of the 25 malignant tumors listed two, both medullary, were stored for 
an extended period in glycerin in the ice box to determine whether tissues so 
stored were favorably placed to preserve the organism during storage. In 
neither instance was the organism isolated after storage. There are, therefore, 
twenty-three malignant tissues which have been subjected to comparable treat- 
ment. From these the microorganism was successfully isolated in every case 
except two, that is, it was obtained from over 91 per cent of the fresh tissues 
studied. 

Among the adeno type tissues there was one from the retroperitoneal 
gland, one from the ileum and cecum, one from the stomach and four from 
the breast. The scirrhous and medullary types all came from the breast. 
The nonmalignant tumors ineluded: 2 adenofibromas (breast); 1 colloidal 
goiter; 1 uterine fibroid; 1 cyst adenoma (breast). 

After the organism has accustomed itself to a saprophytie environment 
it grows readily at temperatures varying from 25 to 40° C., though now and 
then a strain shows a distinct preference for a high or a low temperature. 
It gradually develops from a faint glistening growth to a deep sulphur vellow 
viscous growth, the appearance depending entirely on the conditions of 
development. 

Upon obtaining luxuriant growth after repeated subculturing, Orskov’s 
single cell method of isolation was employed to insure single cell cultures. 
On a soft, semisolid medium the organism develops as a viseous, slightly 
spreading growth. When the medium is dry and solid, or when culturing 
takes place on potato plants, the growth is no longer viscous but shrivelled 
and flaky, and ean readily be completely removed from the surface. 

Upon isolation from single cell cultures the life activities of the organism 


were studied. Its most peculiar characteristic is its marked variation in 
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form under changed conditions. Several methods were used to determine 
the true character of its ontogenie eyele. One was to inoculate hanging drops, 
incubate them, and then, after varying lengths of time, stain the growth either 
by Nakanishi’s intravital staining method or in the usual fixed smear. An- 
other was the one of rapid transfer at intervals to various media, with micro- 
scopic examination at the times of transfer. In the ascitic fluid medium? 
or in the beef heart liquid medium the organism assumes, when grown under 
anaerobie conditions, the form of a minute coceobacillus. (Fig. 1.) 

Figs. 1 to 6 show the dominant forms. The study of the life eveles of the 
strains was in no case attempted until single cell cultures, obtained by the 
Orskov technic, had been secured. 

The minute coceobacillus will, when transplanted to a soft beef infusion 
agar, develop into a pointed rod (Fig. 2). If transplanted to broth this pointed 





Fig. 1 Coccobacilli from anaerobic cultures. 


rod assumes the form of a greatly enlarged curved, and sometimes hooked, 


bacillus (Fig. 3). This eurved rod continues to enlarge, becomes beaded in 
appearance (whether stained or unstained), loses its motility and forms 
buds and branches (Fig. 4). After an incubation of a week or occasionally 
longer, the branching forms disappear, and, instead, we find the vacuolated 
nonstaining remains of these forms, granules, minute cocei, bacilli and greatly 
enlarged ovoid bodies. Such a culture when passed (through Grade w filter) 
gives a clear transparent filtrate which when transplanted to beef infusion 
media will yield a pure culture of a motile coccus (Fig. 6). This motile 
coceus will retain its form at times for weeks, but if transplanted to a dex- 
trose medium, in which it will form acid, the various rod forms develop within 
forty-eight hours. 

The organism will grow indefinitely either as a minute cocecobacillus, a 
rod, or a ecoceus provided the substrates are not radically changed. It seems 
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that a strict adherence to a standardized environment will bring about a 
general character. 

It has apparently great powers of resistance to an adverse environment 
after it has become acclimated to cultural conditions. It survives storage 
for nine months on agar at refrigerator temperature. Due to its ability to 





Fig. 2.—Pointed rod from solid medium 





Fig. 3 Curved rod from forty-eight hour lactose broth culture 


form spores as well as gonidia it is remarkably well adapted to prolonged 
cultivation without the necessity of daily transplanting. 

Its general characteristics may be summed up as follows: 

1. It is actively motile at most stages of its development. 

2. The rod form develops spores which are found to resist a temperature 
of 85° C. for ten minutes. 
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3. The minute coccobacilli are gram-negative though all smears show a 
few gram-positive individuals. 


The rods and cocci are strongly gram-positive. 


4. In certain stages of its development it is filterable, passing through a 
Berkefeld filter Grade w. 





Fig. 4.—Branching forms (one week old bouillon cultures). 





Fig. 5.—Large oval 


bodies; globular 


(possibly spore sacs) and small coccobacilli. 


The biologie behavior of the organism can be tabulated as follows: 


1. It ferments lactose, dextrose, sucrose, maltose and fructose, forming 
acid but no gas. It should be noted that the ability to form acid from sugars 
is greatly reduced by prolonged artificial culturing. 

2. It reduces nitrates to nitrites. 
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3. Its color on agar, gelatin and potato slants varies from a white to a 
sulphur yellow. 

4. It lacks the ability to hydrolyze starch. 

5. Only a slight amount of acid is formed in litmus milk even after pro- 
longed ineubation. 

6. Only a small amount of indol is formed from trypsinized bouillon. 

7. It produces hydrogen sulphide. 

8. It is a facultative aerobe. 

9. It grows best in a medium whose reaction is adjusted to near neutrality. 

10. Slow lequefaction of gelatin is observable after ten days at room tem- 
perature, though gelatin lequefaction is at all times negligible. 

A unique and interesting property of this organism is its ability to pro- 


duee erystals, probably consisting mostly of magnesium ammonium phosphate, 





Fig. 6.—Cocci from starch plate. 


when the culture has been freshly isolated and is grown on beef heart media. 
Only one organism is listed by Bergey which has this ability to a sufficient 
degree to be so noted. The erystals when first formed by fresh cultures are 
overlaid by a yellow layer of the chromogenic organism, giving the appear- 
ance of sulphur erystals. The yellow layer could be easily washed off leaving 
white crystals. It has been found by Seudder® and by us that many organisms, 
especially putrefying ones, can be made to produce such erystals in properly 
chosen media adjusted to proper reaction. Uninoculated media does not yield 
them. 


A microanalysis yielded the following results: 


rHEORETICAL PER CENT FOR 
MgNH,PO,.6H,0 


‘ 


PER CENT FOUND 


Mg.P,0O, tennis «45.7 =_—— . 45.3 


> 
PO, 37.9 38. 
Mg 9.85 9.91 
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In spite of this analytical data and the erystallographie identification of 
Seudder who concludes that ‘‘the significance of magnesium ammonium phos- 
phate erystal production does not appear of importance at the present time,’’ 
the authors have kept their minds open to other possibilities for the following 
reasons: 

1. A single preliminary experiment indicated some slight physiologie ae 
tivity on the part of some constituent of the erystal which was similar to 
tvramine. 

2. The purified, i.e., washed, crystal, when ignited, gave too mueh carboni- 
zation to be easily dismissed as being due to organie impurity for the medium, 
and too much to account for the rather good analytical checks. Furthermore, 
although little is known about such compounds there are many possible ones 
very similar chemically to magnesium ammonium phosphate but in which the 
ammonium is replaced by a ptomaine or substituted ammonia from the putre- 
faction of amino-acids. 

3. During the formation of the erystals by the freshly cultured organism 
the odor of amines was sufficiently strong in the laboratory to cause general 
remark. 

It is therefore thought, subject to further findings, that these erystals 
may be partly ordinary magnesium ammonium phosphate and partly some 
similar compound containing in place of the ammonia some ptomaine or some 
mixture of ptomaines, since it has been found that many bacteria are not as 
efficient as most fungi in utilizing amines. 

Perhaps the chief interest in such an organism from a practical stand- 
point arises from a consideration of the immunologic tests with sera from 
patients suffering from carcinoma and their possible diagnostic value. So far 
only precipitin and agglutination tests have been studied. 

Blood from patients suffering from carcinoma was tested for the pres- 
ence of precipitins. Normal human blood was used for control. The first 
tests were made with Berkefeld filtrates of three- to six-weeks-old bouillon 
cultures. These filtrates gave results which were indicative of some specificity. 
It was found, however, that when this bouillon filtrate was treated with 
aleohol a precipitate formed. Therefore this precipitate was dried and dis- 
solved in water and used in place of the original broth filtrate. The usual 
procedure for bacterial filtrates was employed. Citrated blood serum gave 
the most consistent results. 

Strong positive precipitin reactions were obtained with the sera from 
eaneer patients. while those from normal persons remained negative. Blood 
from a person suffering from a multiple uterine fibroid gave a positive pre- 
cipitin test. 

Though the opportunity for adequate appraisal of the value of these 
findings for diagnostic purposes has not been offered, the results thus far 
warrant a thorough testing of such a preecipitin reaction with some hundreds 
of sera. 

The data on the agglutination reactions are not extensive enough to war- 


rant anv generalizations. Normal human serum was used as eontrol for all 
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strains at the time of each series study, and the tests were always repeated 
the following day. Likewise checks were run using Bacillus coli and Staphy- 
lococcus albus. It has never been found that a serum immunized against this 
organism possesses agglutinating ability for either B. coli or staphylococcus. 
Microscopie tests were used to supplement the macroscopie ones. 

Sera from patients suffering from carcinoma possess comparatively high 
agglutinating titer for certain strains of the organism, though the same 
serum might possess no power of agglutination for other strains. For ex- 
ample the serum from a patient with epithelioma agglutinated readily in high 
dilution strains from adeno and scirrhous tumors but did not agglutinate the 
strains from medullary tumors. Further work will tell whether there is 
a specificity between the strain and antibody of various tumor types, or 
whether the difference in agglutinability is related to the morphologic form 
of the organism. 

Of the supposedly normal human sera used two gave slight agglutination 
reactions with one or two strains. One such was that of a patient suffering 
from double pyelitis, but this serum showed no reaction with either of two 


strains of B. coli. The other whs from an old man whose history did not 


give evidence of malignancy. 

On the whole the results indicate some difference in the agglutinability 
of the strains from the various types of tumors. The minute coccobacillus 
is agglutinated at higher dilutions of the sera than are the larger forms. The 
serum from rats immunized against the rat strain will agglutinate the strains 
isolated from human tumors at a comparatively high titer. 

The problem of the pathogenicity of the organism remains open since 
the only animals so far used for experimentation were rabbits, guinea pigs, 
and rats. 

The experimental results along this line may be briefly summarized as 
follows: 

1. There was no noticeable effect on a rabbit after repeated injections of 
the minute coccobacillus into the blood stream. 

2. Twelve guinea pigs were inoculated subcutaneously in the region of 
breast tissue. Autopsy (after death from overdose of ether) revealed either 
no evidence of the injections or only enlarged suprarenal glands. One guinea 
pig which had received injections under a ligature in the breast tissue died 
of bronchial pneumonia. Autopsy revealed enlarged inflamed lymph glands 
and a small tumor-like area in the breast which, upon histologic examination, 
showed early carcinomatous changes. 

3. Sixty white rats were inoculated with the minute ecoccobacillus 
usually at intervals of three to four days for periods covering six to nine 
months. This comprised the maximum treatment, variation arising whenever 
the condition of the animal called for it. Injections into the groin or sub- 
cutaneously under the mammary tissue resulted in indurated areas which 
would usually disappear after several weeks. Rats which died or were killed 


by the anesthetie were autopsied. These revealed minute nodules along the 
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line of puneture which were shown histologically to be composed of inflam- 
matory tissue. 

To the above summary we wish to append three particular cases of 
especial interest. 

1. The peritoneal fluid from a child suffering from rhabdomyosarcoma, 
Which at first showed the presence of various cocci but later, on ineubation, 
showed the rod form, was injected into the peritoneum of a rat. Nine in- 
Jections were given over a period of three and a half months. The animal 
appeared so ill that it was killed with ether. Autopsy revealed gelatinous 
tumor areas, not encapsulated, which were invading the lung tissue. The 
lung tissue proper showed congestion and infiltration with polymorphonuclear 
cells. Upon histologic examination the tumor was ¢lassified as chondro- 
sarcoma 

2. One rat was given 5 injections of the minute coecobacillus into the 
area near the mammary tissue over a period of six months. The animal died 
and autopsy revealed that the omentum was filled with tumor-like masses and 
that a tumor-like growth was attached to the liver. A mass of tumors was 
found between the two lobes of the lungs. Histologie findings showed that 
all the tumors were forms of growth resembling carcinoma. Sections showed 
the presence of numerous coceoid bodies, both intra- as well as extracellular, 
easily distinguishable from the nucleus. Blocks from the tumor were asepti- 
eally removed and eultured according to the methods used for the human 
specimens. The minute coecobacillus, typical of the human strain so far as 
we are able to determine, was isolated in pure culture. 

3. This rat strain of the microorganism was injected intraperitoneally 
into 8 rats. Six rats, all comparatively young, showed no effect at the end of 
two months. Two older rats, which had received 6 injections, died of nar- 
cosis. Both were autopsied. One showed a markedly thickened omentum 
and ehronic inflammatory tissue. The other showed that the stomach, omen- 
tum and part of the small bowel were matted together by dense adhesions. 
A dense mass in the liver, and areas resembling miliary tubercles were found 
on the upper surface of the lobe of the liver. Histologic examination showed 
a large caseating mass surrounded by a zone of polymorphonuclear cells. In 
the caseated area there was a clump of large epithelial cells having no regular 
arrangement and surrounded by a zone of polymorphonuclear cells and cellu- 
iar débris. The bowel wall was markedly thickened and inflamed. Nothing 
definite as to the origin of the cells could be determined. 

It may be of interest to state that Dr. James Young of Edinburgh has 
very recently been kind enough to examine a set of slides, submitted by us, 
showing the various forms of the organism. In a private communication 
he has stated that he has ‘‘no doubt that you are dealing with the same or- 
vanism as [I have deseribed,’’ the reports of whieh he has published in a 
series of articles.* 


A preliminary report on this organism was published by us’ and a re- 
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THE EFFECT OF COLLOIDAL AND CRYSTALLOIDAL METALLIC 
COMPOUNDS IN NUTRITIONAL ANEMIA OF THE RAT* 


By ALFRED GOERNER, M.D., BrooKLyn, N. Y. 


? THE course of experiments on the effect of various metals in conjunction 
with iron on the increase of hemoglobin in anemie animals we had oceasion 
to try small quantities of manganese salts and found that these had a notice- 
able action in the production of hemoglobin; in fact, they were second only 
to copper in this respeet. Zine and aluminum salts were also tried, but there 
was no appreciable difference between the hemoglobin-producing power of 
these salts when added to iron and that of iron salts alone. Colloidal solutions 
of some of these metals were also employed. 
EXPERIMENTAL 

To produce anemia in suitable animals white rats were put on a diet of 
powdered milk and distilled water. Animals weighing from 50 to 60 gm. were 
chosen. This is a modification of Waddell and Steenbock’s method.’ * As an 
example of the effect of this régime on young rats, Table I shows the hemo- 


globin as determined with a Newcomer hemoglobinometer in a series. 


TABLE I] 
DIET: POWDERED MILK AND DISTILLED WATER 
i : AVERAGE Hyg PER CENT O} NUMBER OF 
TIME IN WEEKS : : 
GM. PER 100 ¢.c, ORIGINAL Hg ANIMALS 
0 14.76 100 o4 
9) 7.34 50 15 
7 5.57 38 ~ 
1] 3.83 26 3 


This agrees well with Waddell and Steenbock’s results (loc. ecit.). 

After the animals had been rendered anemic, they were given the solutions 
of metallic compounds in addition to the powdered milk and distilled water. 
Controls were kept on the original diet producing the anemia. 


TABLE II 


EFFECT OF IKON AND MANGANESE SALTS ON ANEMIA 


"WEEKS GM. Hg PER 100 ¢.c. PER CENT OF ORIGINAL Hg NO. OF RATS 
0 ‘ 6.72 47 6 : 
2 11.65 81 6 
4 15.80 109 6 
6 16.85 117 6 


Table II shows the effect of traces of manganese in combination with iron 
on the hemoglobin of anemic animals, in a series in which the two metals were 


- *From the Department of Biological Chemistry, Long Island College Hospital, Brooklyn, 
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given as solutions of crystalline salts (cop,-er free), and in quantities of 0.5 
mg. of each metal per day. This was added to the ordinary diet of powdered 
milk and distilled water. Controls receiving no additions of these metals be- 
came more anemic and died. Another series of controls receiving only an 
addition of iron salts showed that this was capable of preventing a further 
loss of hemoglobin while on the anemia-producing diet but was not effective 
in increasing the hemoglobin 

The addition of these metals increased the hemoglobin far beyond the 
normal average, as could be seen by the increased color of the eyes and skin. 
In the above series iron and ammonium sulphate and manganese sulphate 
were used, but other salts had the same effect. 

When zine salts were added to iron salts, there was no such result, the 
combination being no better than iron salts alone. The same ean be said of 
aluminum salts. Copper salts were better than manganese, in that smaller 
quantities were capable of producing the effeet. 

However, when colloidal solutions of iron and manganese were used as 
additions to the ‘‘anemia diet,’’ the animals showed not only an inability to 
inerease the hemoglobin but this actually decreased with the same rapidity 
and fatal result that followed in the case of the untreated controls. It will 
be remembered that giving erystalline iron salts alone resulted in no further 
loss of hemoglobin nor inerease of it, but rather in stabilizing the amount 
found when the animal was put on the amended diet. The number of animals 


TABLE IIIT 


EFFECT OF COLLOIDAL IRON AND MANGANESE ON ANEMIA 
WEEKS GM. Hg PER 100 C.c. PER CENT OF ORIGINAL Hg NO. OF ANIMALS 
0 7.08 47 : bani 8 
2 5.24 35 S 
t 3.12 °1 1 
6 2.81 12 2 


surviving depended on the degree of anemia at the time that the iron salt 
was added. When, however, colloidal iron and manganese were added, the 
anemia progressed rapidly. 

The series of animals shown in Table III received 0.2 mg. of iron and 0.1 


mg. of manganese metal per day. The action of colloidal copper and iron in 


TABLE IV 


EPFECT OF COLLOIDAL COPPER AND IRON 


WEEKS GM. Hg PER 100 C.c. PER CENT OF ORIGINAL Hg NO. OF ANIMALS 
0 5.46 36 , 6 
l 4.97 33 6 
2% +.81] 32 6 
D 3.01 9) 9 


amounts which have hemoglobin-producing powers when given in the erystal- 
line state is shown in Table IV. 


To ascertain whether colloidal iron, copper, and manganese solutions had 
power to prevent anemia in rats when these were put on the ‘‘anemia diet,”’ 
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all three metals in the form of colloidal hydroxides were administered daily 
to rats weighing between 50 and 60 em. and havine the normal amount of 
hemoglobin. 

TABLE V 


EFFECT OF COLLOIDAL IRON, MANGANESE, AND COPPER IN PREVENTING ANEMIA 


WEEKS GM. Hg PER 100 C.c, PER CENT OF ORIGINAL Hy NO. OF ANIMALS 
0 14.04 100.0 ll 
2 12.0] 85.6 1] 
4 9.23 65.7 10 
6 7.2 51.5 { 
9 3.10 aed 2 


CONTROLS 


0 14.15 100.0 6 
2 12.07 85.3 6 
rt 9 66 68.2 6 
6 7.20 50.9 3 
9 3.01 21.2 I 


The decrease of hemoglobin in both sets of animals is very similar. 


RESULTS 

Crystalline salts of manganese as well as of copper are capable of in- 
creasing the hemoglobin of anemie animals when these salts are added to iron 
salts. Pure erystalline iron salts in solution have not the same pronounced 
effect. 

Crystalline salts of zine and aluminum when added to iron salts fail to 
show any marked hemoglobin increase. 

Colloidal solutions of manganese and copper in the presence of colloidal 
solutions of iron have not this hemoglobin-producing power when adminis- 
tered in quantities comparable to the erystalline salts, nor have the former 
the power of preventing the reduction of hemoglobin when the animals are 


placed on a diet capable of producing severe anemia. 


REFERENCES 
1. Waddell, J., Elvehjem, C. A., Steenbock, H., and Hart, E. B.: Iron Salts and Iron 
Containing Ash Extracts in the Correction of Anemia, J. Biol. Chem. 77: 777, 
May, 1928; The Availability of the Rat for Studies in Anemia, J. Biol. Chem. 
77: 769, May, 1928; Copper as a Complement to Iron for Hemoglobin Building in 
the Rat, J. Biol. Chem. 77: 797, May, 1928. 
2. Elden, C. A., Sperry, W. M., Robscheit-Robbins, F. S., and Whipple, C. H.: J. Biol. 
Chem. 79: 563, October, 1928. 








BRONCHOMONILEIASIS CAUSED BY MONILIA METALONDINENSIS 


By Homer Wreetox, M.D..* ann Racuen KE. Horrsrapr, Pu.D.. Duse..4 


SEATTLE, WASH. 


i eases of pulmonary infeetion of Monilia origin have been reported 


in the United States in the last fifteen years. In 1915 Boggs and Purecoft 


described one from Baltimore. In 1926 Kotkis, Wachowack and Fleischer 
reported five cases of bronehial involvement from which they isolated two 
strains of Monilia. Recently Hoffstadt and Lingentelter* studied one case 


in Seattle caused by Monilia baleonica 


HISTORY OF THE CASI 


R. M., male, white, age thirty, complained of continued colds in the head 
and chest. These had lasted for a period of three weeks, and were associated 
with sneezing, rhinorrhea, productive cough and transitory pains in various 
parts of the chest. This was accompanied with bitemporal headaches, rapid 
fatigue, profuse perspiration and constipation. 

He gave a past history of repeated colds for a period of one year and 
constipation over a period of several years. Two years ago the patient ob 
tained beneficial results from the eating of veast cakes for a period of six 
months. He had reeently used again the yeast cakes for a period of two 
months. 

PHYSICAL FINDINGS 

The patient was a well-nourished and muscular male, 68 inches tall, weigh 
ing 148 pounds. His blood pressure was 138/74, pulse 76 and temperature 
98.2° F. The tonsils were large and inflamed; the nasal septum was markedly 
deflected to the left (nose had been broken 4 times). There was a diffuse 
rhinorrhea but the sinuses were clear on transillumination. 

The chest showed a moderate duliness in the upper-half of the lungs, 
more marked in the right than in the left lung. Coarse respiratory rales were 
heard throughout the entire chest. 

The blood picture showed a normal red count with a slight inerease in 
white cells, 10,000. Of the letter 76 per cent were polymorphonuelears. The 
hemoglobin was normal. 

These findings agree with Hoffstadt and Lingenfelter,’ but differ from 
those of Boggs and Purecoff,’ in which they report a marked leucocytosis. 

An x-ray plate of the chest showed a general haziness of the entire lung 
area associated with a marked congestive process in the hilus region and a 
dense peribronchial infiltration. 

*Polyclinic, Seattl 

7Assistant Professor of Bacteriology University of Washington. 
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DESCRIPTION OF THE ORGANISM 


The sputum of the patient was thick and vellowish-gray in color. On 
microscopie examination (February 7, 1929) it was found to contain a large 
amount of pus and many bacteria but no tubercular organisms. On an ex 
amination of the sputum one wee k Jater a large number of definite veasts 
were observed. Three months later the sputum still contained many pus eells 
and bacteria. Tlowever, only after a short period of incubation did it give a 
definite yeast odor. 

The feees showed oceult blood, pus cells and many Veast cells, The 
urine was negative. 

For the isolation of the Monilia washed sputum was planted on glucose 
agar and glucose broth. After a pure culture was obtained the organism was 


grown, for purposes of identification, in the following media: Maltose agar, 





litmus lactose agar, gelatin, glycerine agar, litmus milk, 1 per cent glucose, 
maltose, sucrose, lactose, levulose, salicin and mannit broths. 

Morphology. At the end of ten days a large ovoid veast cell was found 
in all broth cultures. The cultures contained definite nuclei and the eyto- 
plasm was nonvacuolated. After seven days in all liquid media there were 
found filaments of from 6 to 15 cells in length with an abundance of spores, 
Fig. 1. On solid medium yeast forms persisted after ten days. 

Re production. Four methods of reproduction were observed. The simple 
yeast-like forms reproduced by budding and blastospores. Ascospores were 
not found. The filamentous forms produeed arthrospores, terminal and _ lat- 
eral conidia. 

Staining Reactions.—_-Both yveast-like and filamentous forms stained readily 
with simple anilin stains and were gram positive. They were not acid fast. 

Cultural Characteristics —On all solid media the Monilia produced a thick, 
white, elevated creamy growth. Gelatin was not liquefied. It rendered milk 
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alkaline. In one per cent glucose, maltose, levulose and sucrose bouillons abun- 
dant acid and gas were formed. In glucose and maltose bouillon it grew with 
a distinet collar formation. In no liquid medium was a pellicle seen, but after 
ten days the broth cleared with the formation of a heavy sediment. 

The cultural characteristic agrees with that of Monilia metalondinensis 
as deseribed by Castallini.* 


ANIMAL EXPERIMENTATION 


The pathogenicity of the strain was tested by inoculation into a 250 gm. 
guinea pig. It formed neither an abscess at the point of inoculation, nor was 
it pathogenic for the animal. 


PROGRESS OF THE PATIENT 


The patient improved under symptomatic treatment. After three weeks 
the cough was absent. The chest was negative save for coarse rales on deep 
inspiration. Six weeks later the patient complained of a slight cough, especially 
in the morning. The skin was moist and blood pressure was 122/78 with a 
pulse of 90. 

Diagnosis —The condition was diagnosed as one of acute general respiratory 
infection of the influenzal nature. However, the laboratory findings ultimately 


led to a diagnosis of a respiratory fungus infection. 
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THE EFFECT OF GUANIDINE COMPOUNDS ON 


UNANESTHETIZED DOGS 





By Ratepn H. Masor ann C. J. Weper, KANSAS Crry. KANSAS 


LTHOUGIL the majority of observers find that guanidine salts produce 
elevation in blood pressure, there are occasional accounts of negative 
results. Dominguez,’ in a series of observations made upon nonanesthetized 
rabbits, has found that the blood pressure in these animals, instead of being 
elevated, frequently falls. One of the interesting points whieh the work of 
Dominguez raises is whether unanesthetized animals behave differently from 


anesthetized animals. 
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We have frequently injected methylguanidine sulphate in’ anesthetized 
rabbits and produced marked elevations in blood pressure. We have not em 
ploved, however, doses as large as those emploved by Dominguez, since in 
our experience 0.1 gm. per kilo of body weight in anesthetized rabbits is a 
toxic dose and usually produces a fall in blood pressure. In doses of 0.05 
to 0.03 gm. per kilo, we have, however, very often seen striking rises. The 
rabbit is, however, not an animal very well adapted to blood pressure studies 
and shows some reactions unlike those encountered in other mammals. A 
striking instance of this is its behavior to histamine, a substance that produces 
a marked fall in blood pressure in dogs, cats, and man, but causes a striking 
rise in blood pressure in rabbits. We have found in our experimental work 


*From the University of Kansas Schou f Medicine Kanss (ity Kansas 
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on blood pressure in rabbits, that extremely variable results may be obtained 
in certain rabbits. 

To study the question whether anesthesia modifies the pressor effect of 
guanidine salts, we have carried out a series of observations on dogs, using 
the Tyeos recording sphygmomanometer for our estimations of blood pressure. 
In some animals, extremely good tracings may be obtained with this instrument, 
and we employed only those animals in which tracings of this kind were ob 
tained. kxperiments were carried out on 6 does and the results of two ex- 


periments shown in Figs. 1 and 2. These charts have been compiled from 


data obtained by the use of the recording sphygmomanometer. While with 
this instrument it was not always possible to be sure whether our readings 
were correct within 5 or 10 mm., vet marked changes such as those following 


the injections, are easily noted. 
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We have found by this method that a dose as small as 0.025 gm. per kilo 
of methylguanidine sulphate or 0.01 em. per kilo of as-dimethylguanidine sul 
phate produces very striking elevation in blood pressure. We have found that 
in the unanesthetized animals a dose of 0.1 gm. per kilo (a dose whieh we 
have employed frequently on the anesthetized animals), often produces very 
marked symptoms of intoxication with rapid breathing and frothing at the 
mouth, 

In the dog, we have not found that *‘the circulatory effeet of methy! 
guanidine salts used is inconspicuous when compared with the pieture of the 
intoxieation,’’ as Dominguez noted in the rabbit, but on the contrary have 
found that the blood pressure can be raised very strikingly before any symptoms 
of intoxication appear. We have also in a few carefully controlled experiments 
noted the same thing in human beings in whom we have produced an elevation 
in blood pressure by gradually increasing doses, the dosage never being pushed 


to the point of producing unpleasant symptoms or intoxication. 
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features of our experiments was the demonstration 
to produce elevation in blood pressure Was mueh 


animal than in the dow under ether. 
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STUDIES IN THE PHARMACOLOGY OF LOCAL ANESTHETICS 


I. TERMINAL INFILTRATION OF LOCAL ANESTHETICS BY THE DERMAL 
WHeEaAL Meriop on GuINeA PGs 


By C. L. Rose, INDIANAPOLIS, INp. 


planing has evaluated local anesthetic substances by subcutaneous in 

jection on the backs of dogs. Meeker? repeating Pittenger’s work on pro 
caine and cocaine, but substituting intracutaneous infiltration for subcutaneous 
injection, points out that subcutaneous tissues are not sufficiently sensitive for 
this type of experiment Sollman’ and Meeker! have reported on tests in 
which dermal wheals have been made by intracutaneous injection on man. 
None of these procedures have lent themselves readily to routine, and it has 
been necessary to seek further for a more suitable laboratory method. 

Guinea pigs are found to be ideal for this kind of work. They are easily 
handled, inexpensive, respond readily to weak stimuli, and with short rest 
periods between injections, may be used many times. A method, which has 
become routine procedure in evaluating new local anesthetic compounds, has 
been developed ; and a study of its technie is offered with the hope that it may 
be useful to others working in this field. 

Pigs weighing from 300 to 350 grams are the best for this test. After the 
hair has been clipped from their backs, they are placed in small, open-topped 
wire baskets (4.5 by 7.75 by 4.5 in.). Injections are made with a 1 e@.¢. glass 
tuberculin syringe fitted with a No. 24 gauge needle. In making the injection 
the needle point must first be forced completely through the external layers of 
skin, and then turned outward and carried into the skin from the inner side 
far enough to prevent leaking. This procedure may seem to be unnecessarily 
complicated ; but due to the extreme toughness of the epidermis on the pig’s 
back, this method has been found to be the most efficient for obtaining an 
intracutaneous injection. 

The margin of the dermal wheal thus formed is marked with ink. The 
marked area is stimulated within one minute after injection, and onee every 
minute thereafter until the local anesthetic has taken effect. It is then stimu- 
lated at two-minute intervals up to the time when the area becomes sensitive 
again. This is the end-point of the experiment. Stimulus is supplied by a 
Harvard inductorium connected to two dry-cell batteries in parallel, each with 
a capacity of 1.5 volts. The secondary or movable coil is fixed in such relation 
to the core that the stimulus is just perceptible when the electrodes are ap- 
plied to the flexor surface of the forearm of the operator. This stimulus when 
applied to an unanesthetized area on the pig’s back, is just sufficient to cause 
the animal to move. 


*From the Eli Lilly Research Laboratories, Indianapolis, Indiana. 
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The standard weieht of the animals was fixed after an experiment, the 
| 


results of which are shown in Table I. 
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The same lot (60474) of procaine in the same concentration and dose pro 
duced in dermal wheals on men an average duration of 24.5 minutes. This 
coincides with results shown in Table I for two groups of pigs, each individual 
of which weighed 300 grams. 

Kor purposes of comparison, three compounds, 8 diethyl] amino-ethyl para- 


amino benzoate liv drochloride procaine 
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were injected in 0.1 ¢.c. doses of 1.1, 1.0 and 0.9 per cent solution, with results 
as shown in Table IL. 

From Table Il, it can be seen that a difference in concentration of local 
anesthetic solution of less than 10 per cent may be detected by this method. 

The rabbit cornea method, deseribed by Sehmitz and Loevenhart® and 
others,”*" has become established as a standard for evaluating compounds, 
with local anesthetic properties when applied to mucous membranes. It is to 
be recognized that tests involving, in the one case, intracutaneous tissue, and 


in the other, mucous membrane, may differ widely in results on the same 
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compound. Because of its importance, the Sehmitz and Loevenhart method 
is compared with the pig method, using tutocaine, a compound whieh pro 
duces local anesthesia by both infiltration and topical application 

The pigs show greater regularity in response than rabbits when treated 


with this compound tutoeaine 
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The differences in duration for the pigs are proportional to the differ 
ences in concentration of the local anesthetic. This is not true for the rab 
bits in the same range. showing them to be less sensitive than the pigs to 
changes in econeentration. This must not be taken to mean that either ot 
these methods may be used to the exclusion of the other Many compounds 
are effective local anesthetics when introduced by the intracutaneous method, 
but have little or no effect om mucous membranes 

The animals should not be too closely confined or fastened when being 
used for testing. Such conditions lead to excitement which quickly results in 
fatigue. This was shown very clearly by testing a group ot pigs early in the 


morning and then fastening them in ai 


extended position to an animal board 
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Tutoeain 1% solution in afternoon 26 minutes 























ANESTHETICS 
for two hours \t the end of this time. the pius vere released and tested 
again with the same solution A cheek experiment was carried out in whieh 


another group of pigs was tested in the morning, and again late in the after 


} 


noon, Omitting the fatigue-producing process. This eliminated the possibility 
Gf the time of day affecting the duration of anesthesia in a manner like that 


of fatigue. The results of these experiments are shown in Table IV. 


1. A description is given of a method for terminal infiltration of local 
anesthetic solutions by dermal wheals on guinea pigs. 
2. The results obtained by this method are affected by the following fae- 
Tors 
a. Age and weight of pig. 
b. Amount of local anesthetic. 


e. Type of local anesthetic 


3. The method gives results which correspond closely to those obtained 


by the dermal wheal method on man. 

t. It is accurate to within less than 10 per cent difference in concentra- 
tion of local anesthetie solution. 

5. It is more sensitive than the rabbit's cornea method 

6. It is believed that the rabbit’s cornea method. and the guinea pig 
method together, give results which constitute a reliable index of the value 


of a local anesthetic 


REFERENCES 
1. Pittenger, P. S.: J Am. Pharm. A. 10: 746, 1921. 
» Meeker, W. R.: J. Lap. & CuIn. MED. 11: 139-162, 1925. 
3. Sollman, T.: J. Pharmacol. & Exper. Therap. 11: 69, 1918 
1. Meeker, W. R.: J. Las. & CLIN. MED. 11: 469, 1926 
MeElvain, S. M.: J. Am. Chem. Soe. 49: 2835, 1927. 


6. Sehmitz. H. L.. and Loevenhart, A. S.: J. Pharmacol. & Exper. Therap. 24: 159, 1924. 
7. Cohen, S. J.: J. LA & Cul Mepb. 11: 174, 1925 
S. Copeland, A. J.: Brit. Med. J. 2: 41, 1924. 


» Sollman. T J. Pharmaeol. & Exper. Therap. 11: 17, 191s 














STUDIES IN TILE ALIMENTARY TRACT OF MAN* 


IV. The Rercex Errectr or Ilear anp Cotp Uron Gastric RESPONSES 


By WILMELMINE KUENZEL, A.M., AND T. WinGate Topp, F.R.CLS. (ENG 


(LEVELAND, Ojf1lo 


INTRODUCTION 


N OUR previous communications» © ' we have shown how training stabilizes 

the human stomach so that its response to a definite stimulus becomes eon- 
stant in type. We have defined the conditions under which the experiment 
must be carried out and have made clear the suceess with which extraneous 
influences may be minimized 

As soon as we assured ourselves that it is aetually possible to stabilize 
human gastric responses we earried out our plans for the investigation of the 
simplest gastric reaction pattern, namely, that of milk. We used milk rather 
than water because it is the most general mammalian food and could serve 
as a basis for the investigation alike of adult and young stomachs. For con 
trast with the milk response we determined upon buttermilk, thinking in 
terms of the buttermilk of our childhood from which butter had actually been 
churned. It was only in the course of our investigation that we discovered, 
to our chagrin, that buttermilk today is merely artificially made lactie milk. 
In consequence of this fact we have used that type known as ‘‘plain lactic’’ to 
form a vehicle contrasting with milk. 

We were careful to keep the temperature of both milk and buttermilk at 
70° F. This is approximately room temperature and is the temperature at 
which milk is generally palatable. Initial experiments showed us that a varia 
tion of five degrees or so above or below our standard temperature is of no 
practical significance 

We have also made it plain that along with the conditions of the experi- 
ment and the temperature of the vehicle, the amount of the meal must be 
standardized. We work with a 5-ounce meal which, no matter what the 
degree of stomach activity, is practically all passed through the pylorus in an 
hour. It consists of four ounces of vehicle by volume to which are added 
thirty-three grams of barium sulphate by weight. A larger meal is not called 
for beeause, although the reaction pattern induced by it is the same as that 
stimulated by the small meal, its time relations are altered. 

Our observations have now been carried out upon two successive series 
of trained stomachs each of thirty-six individuals. On one of these series the 
investigation was repeated six months later. The constancy of result elves 


us confidence in the reality of the distinctions in reaction pattern. 


*From the Anatomical Laboratory, Western Reserve University, Cleveland, Ohio. 
Studie I-I\ f this seri form parts of a tl is for which the degree of A.M. was con- 
ferred by Western Reserve University upon Wilhelmir Kuenzel, June, 1928 
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A milk meal produces a shadow area of smaller dimensions than that in- 
duced by buttermilk. The elongation and lateral distension of the shadow so 
well seen after buttermilk are much less evident after milk. 

Peristaltic activity commences within two minutes after ingestion of a 
milk meal, but starts immediately after ingestion of a buttermilk meal. The 
peristaltic waves induced by milk are of low amplitude and indeed may be 
represented by a mere shimmer of the greater curvature. They progress at 
intervals of approximately twenty seconds, whereas buttermilk waves which 
are far more massive and usually involve both curvatures, perhaps pinching 
off the entire lumen of the pyloric canal or even of the distal pylorie vestibule, 
follow each other at intervals of approximately fifteen seconds. 

The third distinetion is in the character of passage. A milk shadow in 
the pylorus and duodenum resembles a puff of smoke, whereas a buttermilk 
shadow is denser and larger. In spite of this distinction there is no difference 
in emptying time. It is unusual to see even an imperfect cap shadow at first 
after ingestion of a milk meal although after the lapse of an hour, when the 
vastric contents are negligible and no passage can be observed, there may be 
a full eap. After buttermilk, on the contrary, a full eap rapidly develops and 
duodenal contractions are powerfully stimulated with a resultant moniliform 
shadow. 

With the characteristic reaction pattern induced by milk clearly before 
us we have felt justified in carrying out further experiments to determine the 


effect of other agents upon gastric responses. In this paper we shall present 
the effeets of heat and eold. 

It is apparent that to keep the conditions of the experiment uniform we 
must use the reaction pattern of milk at 70° F. as our basis. Now if the milk 
be heated or cooled and definite changes in reaction pattern occur we are left 
in doubt as to whether these are due to a direct stimulation of gastric museu- 
lature or to a reflex stimulus. Hence we have established two sets of experi- 
ments. In the first the temperature of the milk was changed: in the second 
the milk temperature was kept constant and heat or cold applied to the 
abdominal wall. 

This is not the first time that the influence of heat and cold upon gastrie 
response has been investigated. In 1920 two German workers, Weitz and 
Sterkel,° made fluoroscopic tracings of the stomachs of normal voung adult 
men. The examinations were made at a room temperature of between 50 
and 36° F. which the authors called cold and again at 68° F. or above which 
they defined as warm. The meal was a large one and was always at about 
100° F. The results obtained were quite varied but there was a fairly constant 
difference in position of greater curvature. In the ‘‘warm’”’ stomach tracing 
the greater curvature lay at a lower level than in the ‘‘cold”’ tracing. 

In our experience a meal at such a temperature would counteract the 
slight effect of such differences in room temperature and might readily pro- 
duce a nausea in the subject. The conditions of experiment were not carefully 
deseribed and it is impossible to extract any definite gastrie behavior pattern 
from the details given. We find ourselves unable to accept all the conclusions 
drawn from these observations but we would emphasize the significanee of 
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two. The first is the effect of cold in produeing a stomach shadow whieh is 
narrowed and only slightly shortened The second is the inference that the 
effect of cold is reflex and not direet 

Ino a much more recent paper Atkinson’ has deseribed the effeet of heat 
and eold on gastrie activity in dogs. He applied het and cold packs to the 
abdomen over periods of half to one hour. Water at 140° F. and at near 


o2 6K. was introdueed through a fistula in the stomach. The dows were not 

anaesthetized and erratie results were obtained. The author believes that the 

Man of the effeet of swallowine hot and eold fluids has been 
] j 


Importance mM 
Ile coneludes that external applhieation of cold results in dimin 


exaggerated 
ished gastric tone, while heat increases tone, but the swallowing of either hot 
or cold water reduces tone and diminishes peristalsis 

We find that the introduction of water into the stomach produces a gas 
trie behavior pattern different from that of milk and we do not believe that 
the results obtained with water ean be interpreted as characteristie for milk 
or any other meal. The observations which we are about to record lead us to 
believe that the results obtained by Atkinson after external applieation of 
heat or cold may be due in part to other unreeogenized influences at work in 
the animals 
and wholly profitless to set forth further sum- 


gastric motility, whether 


It would be wearisome 
maries of previous semi-clinical work done upon 


upon experimental animals or upon Man. Those who desire to acquaint them 


selves with the historic aspect of this problem may consult the references in 
Atkinson's article above, or in the articles by M’Crea, M’Swiney, Morison and 
Stopford or, much more profitably, the recent edition of Alvarez’ book.’ Never- 
theless they will not find in any of the previous semi-cliniecal work those 
earefully controlled conditions in which alone the gastrie patterns ean be 
analyzed with the confidence born of an ability to reproduce a reaction pat- 
tern at will by re-establishing the proper conditions. In omitting reference 
to such work it must not be assumed that we either ignore it or are ignorant 


of it see, tor example’ . So confused have statements become, whether 


relating to anatomy or physiology of the stomach; so bound are they by tradi- 
tion, by inadequate observation or imperfeet aequaintance with the problem 
that we prefer to make a plain record of our own observations untrammelled 
by those of others, but controlled, step by step, with a completeness not pre- 


viously attainable. 
CONDITIONS OF THE STUDY 


The total number of trained stomachs for this study was thirty-one. Two 
others which were used in the initial trial observations were omitted from the 


final series. The observations made on the two however are quite in aeeord- 


ance with those on the thirty-one. 
After examination of the records and consideration of the conditions of 
experiment as indieated by the two trials, the following was the plan devel- 


oped and rigidly carried out in the final study. 


The observations were made in October 1927 upon Sophomores, this grade 
of students and time of year being deliberately chosen from experience- de- 
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tailed in our former papers.“ '° Each experiment lasted two successive days 
and the students were grouped in fours. On the first day two students took a 
milk meal followed by a buttermilk meal an hour later: the other two stu- 
dents took a buttermilk meal first and a milk meal an hour afterwards. Thus 
the first day was spent making sure of the stabilized pattern of the gastric 
response. On the second day the students followed a routine dietated by 
a time-table carefully drawn up to ensure equal distribution of various possible 
combinations in nature and order of experiment. bv this means we obtained 


the following series: 


I. 1] ITI. IV. 
Ext. eold Ext. hent Int. col Int. heat 
Int. cold Int. heat Ext. cold Ext. heat 

ae se VII VIII. 
Ext. eold kext ( Int. cold Int. heat 
Int. heat Int. cold Ext. heat Ext. cold 


For the hot drink a regular 5-ounce milk meal was heated to 140° F. and 
for the cold drink a similar regular milk meal was cooled to 32> FF. For the 
indirect application of heat and cold the student sat quietly for a while with a 
hot water bag or an ice pack wrapped in a towel and placed next the skin of 
his anterior abdominal wall. As soon as he could bear the heat or the cold he 
strapped the appliance in place and, wrapping his outer garments about him, 
was free to move about the laboratory. We were particularly anxious that he 
should not lie down for fear of introducing another factor into our observa- 
tions. The after-effect of a marked change of posture is considerable in some 
people, at least upon the intestines, and we have no detailed observations upon 
possible effect on the stomach. The hot bag or cold pack remained in contact 
with the abdominal wall for forty-five minutes and was removed immediately 


before the ingestion of a regular 5-ounee milk meal at 70° F 


THE INFLUENCE OF HEAT AND COLD UPON GASTRIC DIMENSIONS 





Table I sets forth the results of our roentgenographie study. Even the 
most painstaking analysis however gives a very imperfect impression of the 
differences in gastric response as demonstrable by the fluoroscopic screen. 

Average width is measured in the eastrie tube at the base of the Magen- 
blase: average height is the projeetion distance, measured vertically parallel 
with the vertebral column, from the summit of the Magenblase to the lowest 
point on the greater curvature in the pylorie vestibule. The area is estimated 
by the planimeter of which the record, as we have previously shown,’ must be 
aecepted with a possible error of 6 percent. 

It is at onee evident that the experimental changes induced in dimen- 
sions are more striking when heat or cold is applied to the abdominal wall 
than when the gastric mucosa is directly stimulated. Indeed there may rea- 
sonably be doubt whether any real distinction exists at all if the several figures 
are looked at separately: it is in their entirety that the results carry signifi- 
cance. Bearing in mind the very great individual variation in dimensions of 
the stomach even when uniformity of experimental conditions has been most 
exactingly attained, it is remarkable that there should oeeur such obvious dif 


ferences of the averages 
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FACILITATION 
We have previously demonstrated, in our description of experiments upon 
the reaction patterns of milk and buttermilk, that the characteristic features 
of gastrie response are intensified if they be stimulated after the exhibition of 
a contrasting reaction pattern. Thus the distinction between the dimensions 
of gastric shadow induced by milk and buttermilk is greater if a series of 
students be used who have had meals respectively of buttermilk and milk an 


hour before. The latter part of Table I shows that the same facilitation of 


TABLE I 


1. INFLUENCE OF HEAT AND COLD ON GASTRIC DIMENSIONS 


AVERAGE AVERAGI AVERAGE 
NO. WIDTH HEIGHT AREA 
Regular Milk jl 50 mm. 206 mm. 11011 sq. mm. 
Internal Heat LS 52 199 LO0SS 
External Heat lo 17 181] SO44 
Internal Cold 15 1s 210 10538 
External Cold 16 1S (2 QSOS 
2. INFLUENCE OF ORDER OF APPLICATION: HEAT AND COLD 


AVERAGE AREA 


Regular milk meal first 11372 sq. mm. 

second 10673 
Internal heat first 10476 

second 9449 
External heat first 9458 

ser’ nd 8419 
Internal eold first 10311 

second 10764 
External cold first 9551 

seeond 10245 


response can be elicited after heat and cold. It is, as a matter of faet, very 
important that our results should be subjected to this further analysis. One 
may object that the series are now very small, each consisting of but four 
students, and that the harmony of result is a mere coincidence. We do not 
expect to have the final word in this matter but are willing to have our find- 
ings reinvestigated by any worker who will give the same meticulous care 
which we have given to the experimental conditions. We feel sure that he 
will attain like results. (Sinee the above was written we have repeated the 
experiments on another series of similar number and have obtained identical 
results. ) 

In the scrutiny of these figures detailed in the latter part of Table I we 
should bear in mind the possibility of an error of 6 percent which we have 
established for all planimetric records of gastric shadow area. The possible 
error for first meal shadows approximates 750 sq. mm. and for second meals 
650 sq. mm. Now we find that in first meals the average for internal heat is 
896 sq.mm. less than that for regular milk and for second meals the difference 
is 1224sq.mm. While then there may be reasonable doubt regarding the genu- 


ineness of the difference based on first meals there ean be no doubt at all of 
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the difference shown by second meals. For external heat the reduction in 
average for first meals is 1914 sq.mm. and that for second meals 2264 sq.mm. 
These differences are beyond dispute. The effect of heat is quite clear. 
Now when we examine the result of cold we find a very different rela- 
tionship. It is the first meals which show a difference, not the second meals. 
Subtracting the average areas of first meals from those of the corresponding 
standard milk meals at 70° F. we obtained 1061 sqanm. for internal cold and 
1821 sq.mm. for external cold. Of these certainly the latter and probably the 
former may be accepted without further question. But upon similar subtrac 
tion for second meals we find the area for internal cold the same as that for 
regular milk (actually —91 sq.mm.) and the area for external cold merely 
428 sq.mm. less than the regular milk average. Apparently the exhibition of 
cold, after stimulation of the stomach by a previous meal, is unable to unlock 
the mechanism already set in action. It may be that this bears an important 
practical relation to the drinking of cold fluid during a meal where the 
unlocking of the mechanism set up by the meal would have a retarding effect 
upon the gastrie action. At least the subject will bear further investigation : 


we may have struck a significant lead here. 


PFLUOROSCOPIK OBSERVATIONS 


Immediately upon the ingestion of a hot milk meal the Magenblase dis 


tends laterally. This fact finds its indication in the slightly increased gastric 
width shown in Table I. We have not found a similar phenomenon with the 
exhibition of cold or even with the application of heat to the abdominal wall. 
In all these experiments the Magenblase, like the eastrie tube, is reduced in 
width. 

Heat, whether exhibited locally as a hot drink or indirectly through the 
abdominal wall, induces immediate activity. The failure of the stomach 
shadow to elongate or distend is quite noteworthy and stands in contrast even 
to the small change in dimensions seen after the ingestion of a milk meal at 
70° FF. Peristalsis starts immediately in the short narrow shadow. It at once 
extends from lower gastric tube to pylorus and may rapidly involve the entire 
stomach commencing just beneath the Magenblase. The waves are not mas- 
sive like those of buttermilk: they rarely pinch off the entire gastric lumen 
But they are of considerable amplitude and follow each other in rapid sucees- 
sion. They are short, frequent, vigorous waves whereas the buttermilk waves 
are long, massive, frequent and manifestly powerful. The heat activity lasts 
for about twenty minutes, scarcely becoming reduced with the progress ot 
time, and is accompanied by rapid rhythmie passage, the shadow of which is 
slight as in a regular milk meal, not massive black, and moniliform as after 
buttermilk. At the expiration of twenty minutes after taking one of our small 
5-ounce meals gastric activity subsides and the stomach enters the neutral 
phase. On the fluoroscopic screen the activity of the stomach after external 
application of heat is much more marked than that of the gastrie response to 
a drink of hot milk. 

When a cold milk meal is taken or a milk meal at 70° F. is swallowed 


after applieation of cold to the abdominal wall, the Magenblase distends up- 
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wards, the cupola rising with it. This form of enlargement is in marked con- 
trast the lateral distension of the Magenblase following a drink of hot milk. 
The elongation and lateral distension of gastric shadow are indistinguishable 
from those seen after one of our regular milk meals. Immediately peristalsis 
is usually set up though it may be delayed for a minute but it is not pro- 
nounced as after heat, so that one has great difficulty in distinguishing or 
demonstrating any difference from the ordinary gastrie response to regular 
milk. The striking feature, however, induced by cold is the rapid reduction 





1035 D_ REG. MILK 
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Fig. 1 Reflex effect of heat uper tomach outline The shadow is shorter, narrowet 
ind smaller than that followin: a regular milk meal at 70 K Peristalsis is much more 
igorous, Stimulation of the abdominal wall by heat has more pronounced effeet upon gastric 

ponse than direct stimulation of the gastric mucosa 


of peristaltic activity so that, at the end of five minutes, the stomach is quite 
lethargic. This condition of diminished activity lasts until some twenty min 
utes after swallowing of the meal when the stomach enters its neutral phase 

Now when the stomach is in this neutral phase neither the nature of its 
contents, the character of the meal nor its temperature can be discerned. 

Drawing together the results of all our experiments on heat and cold we 
would emphasize the fact that the effects of these stimuli upon gastrie re 
sponse are more marked when applied externally to the abdominal wall than 
when they are exhibited to the gastric mucosa itself. We are therefore justi 
fied in concluding that the response is reflex and not direct. 
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PICTORIAL PRESENTATION OF RESULTS 


We have adopted two methods of presenting our results pictorially. One 
of these, not adapted for use in journals, is the manufacture of moving picture 
studies from serial radiograms taken every twenty seconds. This method is 
quite satisfactory and enables us to study the serial radiograms without fa- 
tigue. It has already been described in a former communieation.* The other 
method is the superposition of tracings made from the radiograms of a trained 


stomach to show its response to various stimuli. In aetual practice variations 
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Fig. 2. Reflex effect of cold upon stomach outline The shadow ts narrower, almost as 
long and little if any smaller than that following a regular milk meal at 70° F.  Peristalsis 


is vigorous for five minutes and then becomes progressively less active than after the regular 
milk meal. Stimulation of the abdominal wall by cold is more effective in its action on gas- 
tric response than direct stimulation of the gastric mucosa. 

in the stance of the subject may make it difficult to superpose shadows of the 
several vertebrae and the iliae crests quite exactly but a compromise is read- 
ily found whereby the approximation is made very close. Figures 1 and 2 
illustrate the applieation of this method to the presentation of results for heat 
and eold. 

In figure 1 the relative dimensions are shown for milk at 70°F., milk at 
140° F.. and for milk at 70° F. after the application of heat to the abdominal 
wall for 45 minutes. By a fortunate chance also, in this student, the relative 
activity is also shown. In figure 2 the responses to cold are similarly econ- 
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trasted with the response to a regular milk meal. The upward distension of 
the Magenblase and raising of the cupola are well seen. The relative activity 
hown in these partieular radiograms is not so characteristic as in figure 1 
but the presentation of motility by statie pictures is at best a hazard and the 
motility indicated by these pictures should be discounted. For adequate 


estimation ol motility fluoroscopy is essential. 


SUMMARY 


1. In trained stabilized stomachs the effeets of heat and of cold on the 
vastric reaction pattern ean be demonstrated by the exhibition of a regular 
milk meal heated to 140° F. or cooled to 32° F. They can be even better dem- 
onstrated by giving a regular milk meal at 70° F. after applying a hot water 
bag or an ice pack to the abdominal wall during forty-five minutes preceding 
the feeding. 

2. Inasmuch as the effect of the stimulus is more pronounced when ap- 
plied indirectly through the abdominal wall than when directly applied to the 
vastrie mucosa we conclude that the response is reflex in character. 

3. Hleat induees an intensely active stomach of small dimensions which is 
quite different in pattern from the active stomach induced by buttermilk. It 
enters the neutral phase after twenty minutes. 

!. The appleation of external heat has no specific effect on the Magen 
lase but a hot drink brings about a broadening of the Magenblase. 

>. Cold, whether applied directly or through the abdominal wall, has lit- 
tle or no effeet upon total area of shadow. It induces a long narrow stomach 
outline with a Magenblase distended vertically, accompanied by rise of the 
left cupola. The stomach is quite active for five minutes and then becomes 
progressively lethargic. Twenty minutes after ingestion of the meal the stom- 
ach enters its neutral phase 

ABSTRACT 

The effeets of heat and cold upon gastric reaction pattern are reflex in 

their action beeause the resulting reaction pattern is more pronounced when 


ll is stimulated than when the gastrie mucosa is directly 


the abdominal wi: 


stimulated 

Heat results in a narrow, short, small stomach shadow with markedly 
active peristalsis during twenty minutes when, after a 5-ounce meal, the stom- 
ach enters its neutral phase 

Cold induces a narrow but not a short shadow. The Magenblase distends 
vertically. The shadow area is but little less than that induced by a regular 
meal. Peristalsis is active for five minutes and then the stomach becomes pro- 
eressively lethargic until the neutral phase is entered twenty minutes after 
swallowing the meal. 
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V. DistURBANCES OF CENTRAL ORIGIN IN Gastric RESPONSI 


\ ONE ol our previous artieles ‘ have ealled ttention to the disturb 





ances Ih vastrie response brouel | about bh hil i]s . 0 een: | nervous 
Origin We were puzzl cl by Catlint the opie hie }re STOR ch showed il reaction 
pattern differing from that ex] ibited by the sam Student as a Kres!] han even 


when the conditions of the experiment were deliberately duplicated 


The complexity of the gastrie reaetion pattern and the difficulty of sepa 
rating out interferenees of nervous origin al Illustrated in our articles deal 
ing with the responses to buttermilk? and to heat and eold We found that, 
In experiments involving the use of milk or buttermilk or of heat whether as 
a hot drink or as a hot water ba pplied to 1 abdominal wall. the seeond 
meal given after an interval of an hour was more effective than the first meal 
This phenomenon We have Ca ed aecilitation 13 1 \ Vi found no such 
result in experiments involving eold and we assume, as a working hypothesis, 
that cold is unable to change the mechanism already set in action 


It is apparent that these studies on the alimentary tract cannot be fully 
developed without a proper consideration of the effect of psychological influ 


ences, or perhaps one might better express it, the effect of stimuli originating 





in the central nervous system. It has been entirely proper to withhold this 
discussion so far in view of the difficulties encountered, but the trainine of 
medieal and non-medical stomachs durine the past tive vears has, by how. 
riven us a large amount of material from hich selection ean be made. 

It is our expr rience that when a student first presents | mmself as a Fresh 


} | 


man in Anatomy he is apt to exhibit svmptoms of disquictude which are exag 
gerated when he comes to his roentgenoscopic examination. The symptoms 
are pallor, flushing, dryness of the mouth, difficulty in speeeh, a cold and 
clammy skin with perspiring palms. The physical movements are jerky and 
nervous. It is necessary to emphasize this deseription which is drawn from 
the records made by non-medically trained observers. It cannot be considered 
a biased statement but constitutes a simple recital of actual faet. ITlowever, if 
is not to be assumed that all students reaet in this manner. This condition is 


marked in some and entirely absent in a few, but most students exhibit some 


disquietude Along with the outward manifestations we may expect others, 


+ 


more obseure. affecting the internal organs 


*From the Anatomical Laborat Western Reser University, Cleveland, Ohi 
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Any tendency present m the student to ird the manifestation ot disque 
tude is exaggerated at his first roentgenosecopie examination by the very new- 
ness and strangeness of the experience, by its unexpected character, and by 
the neeessary aecessories of the technique, the darkness, the close confinement, 
the odor ¢ OZOlK 1] rel ble « thre moto 1! ttine of the high Ten 
sion, and the statie dis eer ence 
As the student becomes accustomed to the routine the sVinptoms dimin- 
isl His ero er experience of medical training and his inereasine knowledge 
of the principles of medieal scienee dev lop his understanding and, by the 
time he is a Sophomore, he rarely exhibits any outward indication of disqui 
etud: 
G nerally speaking COMparison 0 the seyerg records. Huoroscople and 
radiographic, of each student, shows a progressive reduction in dimensions of 
gastric shadow and an increasing gastrie activity in reaction pattern as the 


student’s status is raised through the Freshman to the Sophomore vear. 


Nevertheless, a sudden unexpeeted stimulus produces an immediate effeet 
whieh, despite the rapid recovery, points toward the condition charaeteristi 
eally found and more prolonged in duration in the Freshman 

rit N\ MGATION OF EMOTIONAL DISTURBANCE OF GASTRIC PATTERNS 

One of the first essentials in a pol C) looking towards stabilization of 
evastrig responses is the avowed elimination of all ‘‘tricks.’’ Students at the 
beginning were quite naturally apprehensive of their exploitation for pur 
poses other than that so elearly affirmed, namely their own edueation in medi 
eine and the mutual investigation of normal eastrie behavior. It was difficult 


for them to realize that in a quarter of a century of roentgenologieal technique 


no serious and lone-sustained atten pl he been made to analy se critically the 
eastrie responses. The lapse of vears durine which we have faithfullv lived 
up to our declared principle has allaved this fear. It has also taught us the 


worth ssness of such experim nts as hay » hee tN done by others purporting to 
show the modification of gastrie response by emotions suddenly **evoked’’ by 
the subject himself as a result of his own thoughts or volition. These supposed 
reaetions have hee nm re ester af rough tambours hy li ver ona smoked surtace 
Without any control of observation to learn what relation, if any, exists be 
tween the record and the details of eastrie behavior. We have learned that 


the very tact that a subi (1 kno vs he is to he the object ot a **osvechologieal”’ 


study produees such an effeet upon gastric reaction pattern that the result ot 
the particular stimulus used will be a distorted one. We realize also that any 
stimulus once deliberately used can never be employed again. Under such 
circumstances how can we plan experiments which shall be direct enough to 


have any definite value. We believe this can be done by taking advantage of 


incidents whieh are bound to hay pen any lone continued study. But in 
order To tale proper ady antave of thie 1) the Investigation Milist be planned To 
provide for eventualities 

There are two elasses of interference which call for attention. The one is 
momentary, the other sustained. The former comprises mental shocks, the 


latter includes mental strain. In this article we propose simply to indicate 


possible lines of investigation 
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rHE RECORD OF MENTAL SHOCKS 

A simple instance of this susceptibility can be demonstrated by an appar 
ent blunder in technique. Student No. 1027, at his third gastro-intestinal 
examination, had already been observed at the fluoroseopie screen and now 
stood in the regular position, prepared for the 10-minute radiogram, At the 
moment of exposure the operator’s thumb slipped off the timing switeh and 
the initial noise made by the throwing in of the high tension was instantly 
interrupted. The operator recovered the switch immediately and the expo 
sure was made with a delay of approximately one second. Suspecting that 
this radiogram would be a failure, the student was exhorted to remain steady 
in position and a second radiogram was taken after the lapse of one minute. 
The student was then released from this position and allowed to walk about 
the room. Five minutes later, a third radiogram was made of his stomach 
Throughout this experience the patient was composed and absolutely unaware 
of any disturbing influence caused by the interrupted exposure during the 
taking of his first radiogram. Nevertheless, the result, on this first radiogram, 
showed clear indication of disturbance by modification of sites of pylorus and 
vreater curvature and by absence of peristalsis. The positions of the various 


vastric features on the three successive radiograms are given in Table | 


RL} 
OLOM le FI EN« a STOMACH Pos 
IME CARDIA PYLORI Ncameniegs tees 
CURVAT 
i H MT12 MLS LL4 
I { MT12 UL3 ML4 
J MT12 dL2-5 dL3-4 


The constancy in position of cardia is quite characteristic of our studies 
in general. The elevation of pylorus is unusual and is to be interpreted as 
evidence of recovery from a minor gastric¢ collapse resulting from the regis 
tration by the student’s stomach of a stimulus which made no impression upon 
his consciousness. The site of greater curvature shows the same response in 
more marked degree. The simple recital of these changes is not in itself con 
vincing but they are accompanied by equally significant changes in gastric 
motility In figure 1, radiogram Hl (4:55) shows evidence of very shallow 
peristalsis and the gastric tube is relatively broad. In the succeeding radio 
grams, | (4:56) and J (5:00), the gastric tube is narrower and peristalsis is 
apparent. Indeed in J the existence of a marked wave of peristalsis has 
deflected the greater curvature so that at one point it reaches the upper bor 
der of the fourth lumbar vertebra. 

It might be objeeted that the foregoing observations may equally well b: 
characteristic of any repeated radiography. This is not our experience. We 
have made several studies by serial radiography, and in no one is there any 
evidence of this phenomenon. Indeed, exaggerated gastric dimensions, usu 


ally known as hypotony, and diminished peristalsis are the two features which 


we find characteristic of the disquietude symptom-complex. 




















STUDIES IN THE ALIMENTARY TRACT OF MAN 145 


Repeated observations of such temporary evidence of disquietude as just 
noted in student 1027 are seen at fluoroscopic examinations when it is not 
always possible to make permanent records, On damp days when there is a 
greater static discharge from the supporting bar of the fluoroscopic screen to 
the student, we not infrequently see a sudden gastrie disturbance whieh can 
be definitely associated with a statie discharge. 

Another student, No. 1030, a Sophomore actually under observation on 
the fluoroscopic sereen received a telegram of which he was tmmediately 
apprized. The regular peristaltic rhythm ceased instantly and the greater 


curvature of the stomach shadow dropped. Ile was then released to read his 





i027 
RADIOGRAM AT 4:55——— 
‘ * 4:56——- 
I I ! ent I iT 
\ | t t s own WU thi ! ’ t ? \ } tl r 


telegram which proved to be a mere request requiring consideration. Twenty 
minutes later, after attending to the reply, the student was again examined 
at the sereen.  Peristalsis had re-established itself but the greater ceurva- 
ture had not vet returned to its original position. 

Student 1025, during his Sophomore examination was being inspected at 
the fluoroscopic screen when a sudden flashing occurred in the Coolidge tube 
resulting in an immediate break in the cireuit. The consequent eastric col- 
lapse was apparent and lasted for somewhat less than an hour. 

It is not necessary to provide a mental shock in order to produce tempo- 
rary inhibition of peristalsis. We regard it as usual to find entire absence of 
peristalsis for one minute after recalling a student to the screen. At the expi- 


ration of this time waves again make their appearance 
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A momentary droppine of the ereater curvature is characteristicalls 
e i’] e 


} 


present if the student stumbles as he steps on to the insulated platform behind 


the sereen when reealled for further fluoroscopic examination 

These interferenees are never seen if the student is warned of some 
impending experience For example, considerable statie is sometimes devel 
oped in ourselves as a result of the heavy insulation to vy hich we are all sub 
jeeted The student is told of the possibill Vv OF sparks from his body lo 


t} erounded sereen \\ hie WSO vorned th 2 | IS hho STOP pr. re of peristalsis or 


324 
O68, 86 <a 
.}: 





modification of tone, both of w 


not warned 


In instanees of minor effect the condition known as hypotony is induced 
but no interference is seen in peristalsis. When the effect is more exaggerated 


peristalsis diminishes or is inhibited. In our experience peristalsis invariably 
returns before the dimensions of the stomach resume normality 
rHE EFFECT OF MENTAL DISTRESS 
Student No. 324 was examined as a Freshman in October 1925 and again 


in February 1926. At the time of the February examination he was awaiting 
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punishment by the Faculty for dishonesty in an examination, the penalty for 
which is expulsion from the school with const quent termination of his medieal 
career. Figure 2 shows superimposed tracings of radiograms taken at the 
time of his two gastro-intestinal examinations. The stomach, upon the ocea- 
sion of the first examination, is one peculiarly free from the usual Freshman 
collapse. At the second examination the stomach exhibits a general ptosis. 
It is quite Common in our experience to find a lowering of greater curvature. 
A drop in pylorus more rarely occurs, an example being No. 1027 just de- 
scribed. A lowering of cardia, in addition, is extremely rare. In this example, 
the eardia is lowered three vertebral units, the pylorus four, and the greater 
curvature six. There is therefore a profound disturbance in stomach posi- 


tion. It might be thought that modification of respirators position from one 


‘adiographie session to another 


might account for the lowering of cardia. 


Our experience is unequivoeally contrary to such an explanation. Change of 
position by one unit should be considered negligible because of the technique 
of registration. Change of position by two units is more significant. Change 
of position by three units indicates considerable disturbance. In prolonged 


collapse such as this, the picture of peristalsis need not be affeeted, and, in- 


deed. peristalsis was found moderately active in No. 324. 

Another example of this kind is to be found in student No. 12 who was 
also awaiting the investigation of grave charges. He understood fully the 
possible effect of his mental situation upon his gastrie response and was deter- 
mined that there should be no visible effeet. Our fluoroscopic study and the 
radiograms taken showed no dropping whatever of the greater curvature 
compared with the studies made when he was in normal mental condition. 
We however gave him both milk and buttermilk meals and found that even 
buttermilk failed to elicit any peristaltic activity. As the examination was 
made on the very day when the horrible situation first dawned on him we 


t 


feel that inhibition of peristalsis was probably a direet effect. 


THE EFFECT OF DEPRESSING MENTAL STRAIN 


The first group of examples presented was one illustrating temporary 
mental shock; the second comprised instances of mental distress merging into 
apprehension. We shall now present an instance from the third eategory, 
namely a student under prolonged strain, it being understood that strain sig- 
nifies here depressive strain not exhilaration. We do not expect, therefore, 
any disturbance of the peristaltic record. We shall look for an effeet pro- 


duced upon the gastric dimensions. The student in question is No. 327, a man, 


quiet, modest, and rather diffident, but a good worker and an earnest student. 
Kor contrast with his record we shall inelude that of No. 304, another student 
of very similar characteristics. Both these men exhibited the usual evidence 
of disquietude in their Freshman October examination, and the radiographie 
outline of their stomachs corresponded with these external manifestations. 
With increasing experience and adjustment to the conditions of student life, 
both showed reduetion of gastrie shadow dimensions and inereased vigor of 


» 


peristalsis during their February gastro-intestinal examinations. Figure 3 


shows the reduetion in gastric dimensions and increased vigor of peristalsis 
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which are the usual accompaniments of such progress. Because of their prog- 
ress in Anatomy and their general fitness for a medical career, they were en- 
couraged by the department to continue but at the end of the Freshman vear 
both were put on probation because of deficiencies in other subjeets. At the 
beginning of the Sophomore vear the attitudes of these two men differed con 
siderably. No. 304 seemed braced and determined to make good his deficien- 
cies so that he might continue his medical career. No. 327 seemed to have lost 
his nerve and it required all the encouragement of the Anatomy staff to keep 
him from giving way to despondency. The tracings made in October of the 
Sophomore vear show distinetly the corresponding differences in stomach out 
line. No. 304 has progressed in the usual direction but No. 327 showed col 
lapse bordering on the condition found in his first examination. The ultimate 
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Fig. 3 Influence f prolonged mental strain. Increased gastric dimensions (unaccon 
panied b reduction in amplitude of peristalsis) in Sophomore record of No. 327 associated 
with mental depressior Ni 304, a normal record, inserted for contrast 


judgment of the Committee on Students coineided, though it had nothing to 
do, with the foreeasts of the Anatomy staff. No. 304 was promoted without 
condition and No. 327 was instructed to retire from the school. He was, how 
ever, so good a student that he accomplished that rarest of all feats, namely. 
acceptance by another first class medical school. 

It has been objected to instances like the foregoing that we have no 
means of eliminating other possible factors which may be actually responsible 
for the disturbances observed in gastric response. Surely this is the ver 
quintessence of destructive criticism. A hundred times we earry through the 
experiment successfully, having obtained and safeguarded the conditions laid 
down in our earlier communications. Then we find one instance in which the 
behavior pattern fails to conform to type and in this instance we find a factor 
of whose presence we were aware though we kept its significance from obtru 


sion upon the subject’s consciousness. And this experience repeats itself a 
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score of times. Shall we brush aside the obvious and search for an abstruse 
origin, or shall we reject the evidence because the abnormal response was not 
planned in advance? Surely we have said enough to demonstrate that inter- 
ference planned ahead would be most unlikely to take the course predicted. 
We have, in the smooth muscle of the alimentary tract, a sensitive indicator 
of emotion which is not only wholly free from voluntary control but is also 
incapable of being dragged over the threshold of consciousness. 

In our records are instances of the interference in gastrie response by 
fatigue in its various stages and by the onset of sudden illness. These are 
still more difficult to analyse. They will be reserved to swell the erowing 
mass of evidence on behavior patterns which slowly accumulates as the vears 
pass and the conduct and comprehensiveness of our investigations grow ever 


more complete 


SUMMARY 


1. The differences found between the eastrie reaction patterns of Fresh 
men students examined for the first time and those of well trained and co- 
operative Sophomore students point to the presence of a disturbing factor of 
central nervous origin whieh is being minimized as the student progresses in 
his medical curriculum. 

2. The effect of this factor is two-fold, namely, in a relaxation of the 
length phase of gastric smooth muscle known as hypotomy and in inhibition of 
peristalsis. 

3. Both effects may be present or one only occur, depending upon the 
various complicating and modifying conditions encountered. 

4. Such central disturbances may be divided into three categories: 

A. The purely temporary effect of mental shock. 
B. The more prolonged results of mental distress. 
C. The long sustained modification of behavior pattern by mental 
strain. 

5. In mental shoek there is an inhibition of peristalsis of evanescent char- 
acter and a ‘‘lowering of gastric tone’? which is of greater duration, depend- 
ing upon the character of the stimulus. 

6. In mental distress there may be lowering of tone or inhibition of peri 
stalsis but if the latter be present it is of such fixity that it cannot be removed 
by the stimulus of buttermilk (or laectie acid 

7. In mental strain we do not expect inhibition of peristalsis but find a 
quite definite change in length-phase (lowering of tone). It is this phenome 
non which makes itself apparent in the October Freshman. 

8. The very nature of these interferences in behavior pattern makes if 
certain that they would not be encountered in their simple forms if the experi- 


ments were planned ahead. 
ABSTRACT 


Interferences of central nervous origin ean and do make their presence 


felt in gastrie behavior patterns. The analysis of these interferences ean be 
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most efficiently carried out from a study of such instances as occur in a large 
clinic of carefully conducted investigation. The fore-knowledge of an impend- 
ing stimulus is enough in itself to distort or even to break down the experi- 
ment completely. We have studied the effect of mental shock, mental distress 


and mental strain, and here present our analysis of the data obtained 
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LABORATORY METHODS 


A STUDY OF THE NEW FOLIN MICROMETHOD FOR THE 
DETERMINATION OF BLOOD SUGAR 


By S. L. Lemorr, A.M... ANp Dorotiy Kopren, B.S... New Yor, N. Y. 


ECENTLY Folin' developed a method for the determination of sugar in 

0.1 ¢.c. of blood. In this method the sugar is oxidized with alkaline 
potassium ferricyanide as in the method of Hagedorn and Jensen.* In the 
Hagedorn-Jensen method the amount of redueed ferricyanide is determined 
by titrating with an iodine solution, while in the Folin method it is deter- 
mined colorimetrically as Prussian blue by the addition of a ferrie salt. 

We felt that this method, if proved of sufficient accuracy, should find a 
place among laboratory procedures. It occasionally happens that one has dif- 
ficulty in obtaining blood from a vein. Also in the treatment of diabetic 
patients, where a blood sugar determination is required often, it should be of 
particular value. 

From the beginning of our investigation of this method we have eneoun- 
tered an obstacle in that the gum arabie failed to hold the Prussian blue in 
dispersion for a sufficient length of time. This was particularly the ease with 
blood filtrate containing abnormal amounts of sugar. We have tried various 
vrades of gum arabic, and while some were better than others, we could not 
rely upon them. We have also tried other protective colloids without much 
suee 

A good protective agent for Prussian blue is oxalic acid. This aeid has 
been used for some time as a peptizing agent for Prussian blue in the prepara- 
tion of colloids. We have found the alkali salts of oxalie acid to be partiecu- 
larly effective. We have used a1 per cent solution of potassium oxalate which 
was added after the addition of the ferrie salt (no gum arabie was present in 
the ferrie salt). A number of tubes were set up containing the same amount 
of sugar but with varving amounts of oxalate. The first appearance of a pre- 
cipitate was noted by means of a hand lens. As is shown in Table I, the 


oxalate is a good protective agent for the Prussian blue. 


TABLE I 


LENGTH OF TIME THAT PRUSSIAN BLUE IS PROTECTED AGAINST PRECIPITATION BY 
POTASSIUM OXALATE 


TUBE POTASSIUM OXALATE (1 PER CENT) TIME OF PROTECTION 
] - 0.1 ee. 26 minutes 
2 0.2 ¢.c. Do +* 
3 0.3 @.e. +7 
4 OD @.e. 60 
5 0.7 ¢.e. 7s 
6 1.0 @.e, No protection after 2 hours 
7 None S minutes 





*From the Biochemical Laboratory of the Lebanon Hospital, New York. 
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Ilowever, we soon had to abandon the use of oxalate, since we found that 
it exerts a bleaching action on the Prussian blue, thus giving low and unreli- 
able sugar values. We then turned our attention back to the gum arabie, and 
after some experimentation we devised a simple technie for the preparation 
of a purified gum arabie which gave good protection to the Prussian blue for 


a sufficiently long time. 
PURIFICATION OF GUM ARABI 

Kighty grams of crude gum arabie are ground to a powder and intro- 
duced into a liter Erlenmyer flask to which is added about 600 ¢.c. of 10 per 
cent acetic acid. Solution is brought about by occasional shaking. No heat 
is applied. When most of the gum is dissolved, which takes a few hours, it is 
filtered through a Buehner funnel with suction. It is best to filter not more 
than 200 ¢.¢. at a time and to change the filter paper before adding more gum 
arabic solution, as otherwise filtration becomes very difficult. The filtrate is 
then transferred to a large beaker, and two volumes of 95 per cent ethyl aleo- 
hol are added; a snow white floceulent precipitate is formed at onee. This is 
filtered on a Buchner funnel and washed with 70 per cent aleohol until the 


washing is free from aeid. The gum is then placed in a shallow porcelain 


dish and heated on a water-bath until dry. 

A 10 per cent solution is prepared by heating the gum arabie in water on 
the water-bath until dissolved, and filtered while hot through filter paper in 
an ordinary funnel, no suction being required. The gum dissolves very readily 
and filters easily. 

We do not add the gum arabie to the ferrie sulphate solution but keep it 
in a separate bottle. The ferrie sulphate-phosphorie acid mixture is prepared 
according to Folin but without the gum arabic. In the test for sugar we add 
one e«.e, of the 10 per cent gum arabie solution immediately before adding the 
ferrie sulphate. The gum is kept separate because it prevents the preeipita- 
tion of Prussian blue for a much longer time than when the two are kept in 
one bottle. With bloods containing up to 200 mg. of sugar per 100 e@.c. of 
blood, at least one hour will elapse before any visible precipitate can be 
deteeted 

The amount of protection given to the Prussian blue by the purified gum 
arabie depends upon the amount of sugar present. The less the amount of 


sugar the ereater the protection This is shown in Table Il. 


rasBue Il 
ROT rlioN OF PRUSSIAN BLUE BY THE PURIFIED GUM ARABI 
GAR IN 100 ¢.c,. OF BLOOD TIME OF PROTECTION 
ov No protection after 2 hours 
LOO 70 minutes 
L150 61 
} 200 os 


The most aceurate results by this method are obtained when the unknown 
and the standard contain about the same amount of sugar. This is due, to a 
great extent, to the variation in the amount of ferricyanide present in the 
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different tubes, producing a greenish tint of varying Intensity, thus making 
the matehing of colors rather diffieult 


I 


t ne Three samples ( 


This difficulty we overcame to a great extent by using 


as follows: 


the unknown sugar solution containing Varvineg amounts of sugar, 
Pube ~ 4 t 
Tube 2 tains I ( 
MTL iT naif - ¢ ££) 
Kor the eolorimetrlrie COMParison that tube IS chosen the color ol; whieh 


most resembles that of the standard 


The caleulation is as follows 


} ~ 

~~ » i 
‘ 
«) 

] be iy sug | 

iN 
() 

! nye sug i dl 
nN 


The use of three tubes has another advantage in that it enables us to 
determine up to 490 me. of sugar without havine to repeat the determination 
in bloods containing large amounts of sugar as 1 ec. of the ferrievanide will 
take eare of only 225 mg. of sugar 

We have checked this method against that of Folin- Wu on a laree num 
ber of bloods We used the Folin-Wu filtrates which we diluted 1 to 10 thus 
making a final dilution of 1 to 100.) The results obtained were invariably 
lower than those obtained Hy the method of Folin and Wout. thus confirming 


the findines of Folin. Table TI] vives the figures for a few of our determina- 


TioOnsS 
EF III 
tO OF FO 0 
m0 j 
ho 
11% ‘ 
L23 ra 
Iss ‘ 
240) én 
12. 
117 l 
124 7 
s] si) 
a2) a3 
}02 7 
11S 12 
) ; 
SS roe. 


We then did a number of determinations to see whether eood cheeks could 


be obtained by this method on samples containing the same amount of suvar. 


These determinations were done on triplicate Samples and checked against 








lo rik JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


triplicate samples by the Folin-Wu method. Table LV shows the checks by 
the Folin method Were hot quite SO eood as those obtained by the Folin Wu 


method 


TABLE I\ 
FOLIN WETHOD FOLIN METILOD 
7 st) st / S4 79 s] 
vs “7 96 96 ay) a 
137 140) 138 133 134 129 
216 209 218 Po POS ea 
2s) “61 rt y4 eas 247 230 
S| s] SO V1 79 7 
g2 O4 o1 85 hed 87 
106 14 108 QS 103 ]t¥ 


Recently Folin’ has published a supplementary note on his new sugar 
method in which he reeommonds the use of Ghatti gum instead of the gum 
arabie. We have not tried Ghatti gum, for we obtained satisfactory results 
with the purified gum arabic. Although this necessitates the use of two sepa 
rate solutions, we see no particular disadvantage in it. 

We prepare our standard fresh daily by diluting the Folin-Wu standard 
1] to 10 with water, and we have had no difficulty from this quarter 


SUMMARY 


1. The new blood sugar method of Folin was tested and checked against 
the method of Folin and Wu. While this method is not quite so accurate as 
the Folin-Wu method and is not meant by Folin as a substitute for the Folin 
Wu method, we believe it deserves a place among laboratory procedures. 

2. A technie is described for purifying gum arabie which is used as a 
protective agent for the Prussian blue 

3. The use of three tubes in the test is recommended thus allowing one to 
approximate very closely the color of the standard, thereby obtaining more 
accurate results. By doing this no repetition is necessary in cases with a high 
blood sugar content 
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SOME MODIFICATIONS IN THE DETERMINATION OF NONPROTEIN 
NITROGEN IN| BLOOD 


By S. L. Lerorr, A.M... New Yor Cry 


aX the methods used for the determination of nonprotein nitrogen = in 
blood are based upon the same principle, that of the original Kjeldahl 
method of digestion with sulphuric acid by means of which the nitrogen is 
converted into ammonium sulphate. In the Kjeldahl method the wormed am- 
monia is liberated into an acid medium by means of distillation and is then 
titrated with a base of known normality, a very cumbersome procedure. 
Myers' substituted aeration for distillation. Folin and Denis? substituted 
nesslerization of the ammonia for titration, thus making it a colorimetric pro- 
cedure. Later Folin and Wu’ have devised a procedure whereby the distil- 
lation or aeration was entirely eliminated, the Nessler solution being added 
directly to the ammonium sulphate. Ilowever, in this method a great deal of 
attention must be paid to the proper size of the flame used for digestion and 
also to the proper length of time of digestion, or the phosphoric acid present 
in the digestion mixture will precipitate silica from the glass of the digestion 
tube and produce cloudy solutions with the Nessler reagent. It is also neces- 
sary to add water at the proper time before the mixture has cooled sufficiently. 
Failure to observe any of these conditions will make the determination useless. 

These difficulties were finally eliminated entirely by the ingenious proee- 
dure of Koch and MeMeekin* who dispensed with the acid digestion mixture 
of Folin and Wu and introduced the use of sulphurie acid and hydrogen per- 
oxide as the sole digesting agent. The use of hydrogen peroxide was first 
suggested by Myers.” Koch and MeMeekin also used a modified Nessler solu 
tion in which no mercurous salts are present 

This method has been used in this laboratory for the last two vears with 
very good results. 

While this method is quite ideal there are still two disadvantages pres- 
ent: (a) bumping of the solution during digestion thus being exposed to pos- 
sible loss of nitrogen, and (b) the hydrogen peroxide contains some nitrogen, 
though the amount of nitrogen present in a few drops of 30 per cent hydro- 
gen peroxide was found to be very small indeed and for practical purposes 
may be disregarded. The purpose of this paper is to introduce measures for 
overcoming these difficulties. 

The greatest souree of trouble is the bumping. Koch and MeMeekin sug- 
vested that the digestion may also be done on the sand-bath. However, the 
sand-bath does not help much when test tubes are used. But by substituting 
flat-bottom flasks for the test tubes this difficulty is completely overcome. We 


have used 50 ¢.¢. pyrex volumetric flasks. No glass beads are necessary nor 


*From the Biochemical Laboratory of the Lebanon Hospital, New York 
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desirable to I Ul pae The boiling takes considerably lonever but 
oceeds Very SHLOOTHIN and divestion Is complete TI »oreater leneth of time 
} ; 
Is no objection since a vreat many determinations can be done at the same 
time. No watehing is necessary so that other work mav be done while the 
USKS al being clive sted 


The procedure is essentially that of Koch and MeMeekin: 5 ¢.¢. of Folin 
Wu filtrate are introduced into the flask to which is added 1 ©.e. of 50 per eent 
sulp!| uric acid and allowed to boil on the sand-bath until SO. fumes fill the 
tube; boiling is continued for five minutes longer. The flask is then removed 


Prom the sHnd bath and allowed to cool lor two mlutes Three drops ot 


30 per cent hydrogen peroide are added and the flask is again placed on the 


sand-bath and boiline continued for five minutes after the SO. fumes have 


gun to come olf. The flask is then allowed to cool to room temperature and is 
the flask 12 ¢.¢ 


of modified Nessler solution are added, and water to the 50 ¢.e¢. mark. A clean 


filled about two-thirds with distilled water. While rotating 
stopper is inserted in the flask and the contents are well mixed and compared 
in the colorimeter against a special standard solution 

The graduation mark being on the neck of the flask has the advantage 
over the tube in allowing for more accurate dilution 

The small amount of nitrogen which is present in the hydrogen peroxide 
is taken eare of by using a special nonproteim nitrogen standard which is 
treated with the same amount of hydrogen peroxide as in the blood filtrate 


{ 


Phe standard is prepared as follows 


PREPARATION OF STANDARD 


Weigh out 0.283 em. of pure ammonium sulphate (chemically pure am 
monium sulphate reerystallized twice and dried at 100° C. to a constant 
weight) and dissolve in water in a small beaker and wash it down into a liter 
volumetric flask, washing down the beaker with successive changes of water 
until the flask contains about 600 ¢.c. of water 

Into a 200 ec. pyrex beaker or Erlenmyer flask place 600 drops of 30 per 
cent hydrogen peroxide (use the same dropping bottle containing peroxide 
which is being used in the test. in order to have the drops of the same size 
Add 25 ¢«.«. of coneentrated sulphuric acid and heat on the sand-bath until 
SO. fumes are given off, and continue heating for ten minutes longer. When 
cool, add this to the volumetrie flask, washing it down with a few portions of 
water. Add to the flask containing the ammonium sulphate, slowly, with fre- 
quent shaking, 175 e¢.e. of concentrated sulphurie acid. When cool, add water 
to the liter mark. Let cool again and add water to the mark, mix well and 
place in a well stoppered bottle. 

This standard not only compensates for the nitrogen present In the hvdro 
gen peroxide, but it will keep almost indefinitely. 

This standard contains 0.8 me. nitrogen in 5 ¢.c. For use, 5 ¢.e. of the 
standard are placed in a 100 ¢.c. volumetric flask about two-thirds filled with 


water and while rotatine the flask, 25 ¢.e¢. of the modified Nessler reagent is 


added and diluted with water to the mark. 
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DETERMINATION © 


The caleulation is the same as in the method of Folin and Wu. When the 
standard is set at 20 mm. then: 
?%0) 
R- 


A large number of determinations were performed by this procedure and 


30 —= me. N.P.N per 100 ¢.c¢. of blood. 


were checked by the method of Koch and MeMeekin using test tubes for the 
digestion. Very close checks were obtained. By using the flasks instead of 
the test tubes and by heating on the sand-bath, closer agreements were ob- 
tained on duplicate samples. A few of the figures on duplicate samples are 


given in Table I. 


TABLE I 
DIGESTED IN TEST TUBES OVER MICRO-BURNER DIGESTED IN FLASKS ON SAND-BATH 
aL. 31.3 32.0 31.8 
28.2 2u.a 2S) oad 29.3 
39.0 38.5 39.0 39.2 
67.0 69.6 TOLD 71.6 
138. 143.5 145.0 146.8 
33.7 33.0 31.6 31.5 
10.0) $7.8 1S.0 $9.5 
»Y,4 28.7 30.2 30.4 
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POLLEN SUSPENSIONS A PRELIMINARY REPORT 
By Joun A. Mureuy, M.D..* Putapenrenia, Pa. 


| tee in are recognized as a causative factor in hay fever, either alone or 
in conjunction with the special constitutional tendeney of certain persons. 

Blackley,’ in 1865, established this causal relation. Dunbar. in 1908, 
concluded that the protein constituent of the pollen grain was the active exeit- 
ant. The present day method of treating hay fever was basically established 
by Noon and Freeman’ in 1911. It consists in hyposensitizing the patient with 
an extract of the offending pollen, the extract being a solution of the pollen 
protein. 

A number of methods have been used for the preparation of protein from 
pollen. Noon and Freeman’ used distilled water, alternately freezing and 
thawing the mixture, filtering and boiling in sealed containers. Clowes* used 
acetone for defatting, then extracted with distilled water. Lowdermilk’ used 
physiologic salt solution instead of distilled water. Cloek® introduced a sol- 
vent consisting of 33's, per cent of saturated sodium chloride and 667 per 
cent of glycerol. Koessler’ used Slo per cent of sodium chloride as a solvent, 
later diluting with 10 volumes of distilled water, making the final extraet con- 
tain 0.85 per cent of sodium chloride. Goodale> employed 13 to 15 per cent 
by volume of alcohol in distilled water. Walker" adopted a 12 per cent alco 
holic saline solution. Rackemann'’ employed physiologic saline solution ren 
dered slightly alkaline with 1 per cent normal sodium hydroxide. Coca" 
employed an alkaline extracting medium, buffered with sodium bicarbonate 
Bernton'? modified Coca’s method by adding two parts of glycerol to one part 
of Coca’s fluid. Stier, by alternations in the character of the extracting 
fluid, selected one containing 46 per cent glycerine, 7 per cent sodium chloride, 
and 47 per cent distilled water as a superior solvent, as measured by skin 
reactions 

An acetone insoluble fraction redissolved in saline solution was tried as 
a method of refinement. This fraction represented from 10 to 20 per cent of 
the skin reacting substance and, therefore, the method did not approach com- 
plete extraction. 

I attempted to extract ragweed and timothy pollen exhaustively by re- 
peated extractions with distilled water. After extracting each lot five times, 
the dried residue was still capable of producing positive skin reactions. Pol- 
lens, apparently, are very reluctant to complete extraction of the exciting 
principle. 

- °c) ief of Immunology Clinic, University of Pennsylvania Graduate School of Medicine, 
Philadelphia, Pa 
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The résumé given shows a diligent search for a selective solvent for pol- 
lens, and the proteins in particular. The efforts have been, fundamentally, 
in the direction of purification and refinement 

Piness, Miller and Alles’? using foods and animal emanations, reported 
that the most effective solvent in extracting the natural proteins, without 
denaturation, for obtaining skin reacting substances, is salt solution up to 10 
per cent. 

Alles and Lamson'’ state that ‘‘instability, low concentration of active 
substance, and the presence of excessive amounts of substances added during 
extraction, present objections to the several methods proposed for extracting 
pollens.’ 

Preparations of pollens or pollen extracts should be sterile, nonirritating, 
potent, stable, easy to use, and adaptable in dosage 

Recognizing the réle of pollen as a factor in causing hay fever, it seemed 
logical to take into account the faet that pollen. in its transit from plant to 
patient, is subject only to the climatic conditions of temperature and moisture, 
and that it reaches the patient ina natural or crude state. 

The inference is open here that attempts at purification and fractionation 
of pollen may result in denaturation of the active principle, and that a better 
way to manage the hay fever problem would be to inject the pollen itself, 

With this thought in mind, work was started on the preparation of pollen 
suspensions to be used in the same manner as bacterial vaccines.  Ramsdell" 
employing pollen suspensions and pollen extracts demonstrated evidence of 
hypersensitiveness in rabbits and guinea pigs by complement fixation, preeipt- 
tin production, skin reaction, anaphylaxis, and passive transfer of sensitiza 
tion. While Ramsdell made no comment on the relative merit of pollen sus- 
pensions and pollen extracts in the production of antibodies, the inference is 
permissible that they are at least equal in this respect, and that sterile pollen 
SUSPENSIONS would be suitable agents in the specific diagnosis and treatment 
of hay fever. 

The writer, in association with Masucei, Roos, and MeAlpine' reported 
on the use of phenols in extracting pollens, employing pure tricresol and fused 
phenol. Abel and Geiling’> used 90 per cent phenol as a selective solvent in 
the purification of insulin. We summarized our investigation, in regard to 
phenols, by saying, ‘‘pure phenol does not harm timothy pollen, it extracts a 
skin reacting substance, it removes an inert substance and affords a means of 
sterilizing whole pollen suspensions. ”’ 

Having found a method of sterilizing whole pollen suspensions, the next 
step was a study of absorption. It was realized that the size of the pollen 
erain and its cellulose structure had to be considered, when injecting whole 
pollen suspensions. To facilitate absorption, the pollen grains are reduced to 
about the size of bacteria. The sterile pollen suspensions were injected intra- 
dermally, subeutaneously, and intraperitoneally into laboratory animals. Grad- 
uated suspensions of 1:100,000 to a pollen residue just thin enough to pass 
through a needle were used. All suspensions to 1:1,000 were perfectly ab- 
sorbed and caused no local disturbances. The massive pollen residue injected 


into the skin subeutaneously, acted as a sterile foreign body, with the forma- 
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tion of small sterile pustules. This same mass caused no untoward symptoms 
when placed in the peritoneal cavity. Animals killed after five days revealed 
no pathologic condition, nor any evidence of the material remaining within 
the peritoneum, indicating complete absorption. 

Pollen suspensions were then used for testing known sensitive patients, 
by the intradermal method, in dilutions of 1:100,000 ; 1 :20,000 ; 1 :5,000 ; 1 :2,000, 


and 1:1,000 

The tested patients were carefully observed. Local reactions, typical in 
character, appeared in fifteen minutes and passed through the usual stages of 
subsidence. The heavier suspensions showed a darkened spot at the deposit 
site, which entirely disappeared in four days; and there were no residual nod 
ules or subjective svmptoms of any kind. 

A ragweed pollen suspension was substituted for an extract in the course 
of treatment in one patient; and it was found that he tolerated the suspension 
perfectly, with complete absorption, and that the interval between injections 
could be extended much beyond that usual in his case, with a better clinical 
control of symptoms than with the use of an extract. 

Further clinical trial of pollen suspensions in the treatment of hay fever 
is in progress. The only comment permissible, at this time, is that the suspen- 
sions are well tolerated, are no more painful than clear extracts, and are rap- 
idly and completely absorbed. Periodic itching at the injection site has been 
noted, but this, also, has been observed with the use of extracts. A subsequent 
report on the therapeutie value of pollen suspension will be made when suffi 
cient data are available. 

The suspensions are prepared by maceration to disrupt the pollen grains; 
the pollen mass is sterilized with phenol, and suspended in buffered salt solu- 


tion, containing 0.5 per cent phenol as a preservative. 
DISCUSSION 


The plan to employ suspensions of whole pollen, prepared as described, 
in the treatment of hay fever is based on the idea of using pollens in their 
entirety, and as near as possible to their natural state. 

It has been shown that pollen suspensions ean be sterilized; they are non- 
irritating, potent, easy to use, adaptable in dosage, and ean be supplied with a 
minimum of denaturation. 

They are readily absorbed and cause no untoward signs at the injection 
site, nor has a limited clinical use developed any objections. 

They are presented for investigation, hoping other workers will become 
interested and try them, with the larger hope that they may prove more effec- 
tive in the treatment of hay fever. 

Note: Pollen Suspensions were used for treatment during the past season in both the 
early and late types of hay fever. Ten new cases, previously untreated, gave an average 
percentage relief of 77 per cent, ranging from 50 per cent to 100 per cent. Seven cases 


previously treated with pollen extracts gave an average percentage relief of 90 per cent, 


ranging from 80 per cent to 100 per cent. 
A 1:1000 suspension was used, the dose beginning at 1/10 e.e. progressing, in a few 


patre nts, to 2 e@.e. 
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Constitutional reactions were noted in two patients, coming on much slower than 


extracts, from 6 to 12 hours after infection, in one instance following a purposefully large 


first 


W 


S 


dose of 4% e.c. in a previously treated patient, and the other, when a dose of Ila cu 


reached, 


The average benefit for the seventeen cuses was SZ per cent which compares 


favorably with results obtained with pollen extracts. 


& 


» 


18. 
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THE SPECTROPHOTOMETRIC DETERMINATION OF 
HEMATOPORPHYRIN INO URINE 


by CHARLES Suearp. Pu.D.. ARNOLD E. Osternerc, Pi.D..t AND Winniianm Il. 


GOECKERMAN, M.D. Rociuester, MINNESOTA 


O' Ro interest in the possibility of detecting and of measuring hematopor 
phyrin in urine was stimulated by the fact that various types of derma 
tosis are found clinically in which the presence of a photodynamie substance 
may be postulated (or demonstrated in certain lesions) in order to explain the 
effects produced by exposure to light. We have presented elsewhere a elini 
eal study of a patient with eczema solare. We are presenting here the results 
obtained by apparatus and methods used for the detection of hematoporphyrin 
in urine. 

Spectroscopy and spectophotometry furnish accurate and rapid methods 
for the detection of small quantities of substances which, when in solution, 
give characteristic absorption zones or bands. The presence of very small 
quantities Or any viven substance in solution, however, nav not be detectable 
with certainty by the use of the spectroscope for the reason that the percent 
age transmission of light throughout the spectrum may be so high as to 
obscure the presence of a low percentage of absorption of light in the region 
or regions characteristic of the dissolved material. For this reason, as well as 
for other reasons which might be given, spectrophotometry is often the method 
of choice, for it is possible to measure accurately the percentage of transmission 
(or absorption) of light for any given wave-length, thus enabling the observer 
to plot a curve showing the relationship existing between wave-lengths and 


percentages of transmission (absorption) of light. The quantity of the sub- 


stance in solution may be estimated from an application of the laws of Lam- 
bert and of Beer. Since, then, the extinction coefficients, e, are proportional 
to the negative logarithms of the unabsorbed light. 7, and sinee the extinetion 


coefficients are proportional to the coneentrations, (, it follows that 


e Cc log J 
e (' log | 


If, therefore, it Is possible to make a solution of hematoporphyrin which 


rives one or more characteristic absorption zones, the presence of hemato- 
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porphyrin can be ascertamed and the amount can be determined from an 
application of the equation (1) to the spectrophotometrie data. We are re 
eording in this paper a method whieh gives a characteristic absorption zone 
for hematoporphyrin in urine, thereby permitting spectrophotometrie deter 
minations of the amount of hematoporphyrin present in terms of eubie centi 


meters of blood for enel O00 ee, of urine 


rhik! DIRE 


READING SPECTROPILOTOMETER 


We have used in these investigations the direct reading spectroplotometer 
made by Keuffel® and Esser and referred to in the literature as a “color 
analvzer’” (Figs. 1 and 2 The instrument consists essentially of a lamp 
house carrving two blocks of magnesiiun carbonate (eut from the same cake 

Which are placed at the rear; these blocks serve as sources of Light for trans 

mission through the receptacles contalnine the liqnuids to be examined. The 
beams of light reflected by the blocks, after transmission through two suitable 
openings in the front of the lamp house, enter the two receptacles containing 


the solution and the solvent. respectively These tubes are placed in the 





proper positions before the entrance slit of the spectrometer by an adjustment 
on the vertical supporting rod. The spectrometer proper does not differ in 
fundamental principles from the ordinary constant deviation type of instru- 
ment except for the addition of a biprism, which is placed in front of the tele 
scopie lens system, and an observing (exit) slit in the eveplece. Throughout 
the series of observations which are to be reported in this paper the entrance 
and exit slits were kept at constant or fixed values, following the initial ad 
justment of the entrance slit to give 100 per cent transmission (from the mag- 
nesium carbonate blocks) throughout the whole of the spectrum. A balance 
in the intensities of light transmitted by the standard cell and by the solutions 
under examination was made by means of a sector photometer, the intensity 
of the light transmitted by the standard cell only being varied at any given 
wave-length. The standard cell was filled with a mixture of aleohol and 
acetone (the solvent used); the other tube contained the solution to be exam- 
ined spectrophotometrically. 


*Keuffel, C. W \ direct reading pectrophotometer l. Optical Soc An 
Instruments 2: 403-410, 1925 
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The method of getting the data shown in Figs. 5, 4 and 5 is as follows: 
White light is passed through the two containers placed in front of the hous- 
ing which carries the rotating sectors and is admitted to the spectrometer. 
The spectrometer is set at any desired wave-length by means of a calibrated 
wheel. For example, with a setting of 590 millimiecrons (approximately the 
wave-length of sodium vellow of the spectrum), the observer, on looking 
through the ocular exit slit, sees two semicircular colored areas in juxtaposi- 
tion, with the dividing line horizontal. Both halves of the arch will have the 


same hue (vellow) but not necessarily the same brightness or saturation value 
































4 Pp j 72 
oaks 
Fig. 2 Cross-s ections of working parts of the spectrophotometer, of which the following 
are note J, spherical light house; 2, photometer; 3, spectrometer; 4, wave-length scale; 4, 
photometric scale 6, holder for standard sample; 7, holder for reflection samples; 9, fleld of 


View through the eye slit 1j, sector disks; 17, entrance slit; 79, dispersion prism, and 20, bi- 
prism 


The adjustment for the equality of brightness, or a match, is then made by 
varying the size of the sector opening in the rotating sectors placed in front 
of the spectrometer. The percentage transmission of the solution as compared 
to the percentage transmission of the solvent in the so-called standard eell is 
read off directly from the calibrated drumhead. This drumhead is connected 
mechanically to the sectioned disks in such a manner as to permit rapid turn- 
ing of it by hand, thus providing a quick way of varying the relative propor- 


tions of open sector and closed sector areas. In determining the percentage 


transmissions for any given wave-length, it has been our custom to allow a few 
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moments for the adjustment of the eve to the speetral hue under observation 
and to record as the final reading for each wave-leneth taken (ordinarily by 
steps of 10 millimicrons) the average of five determinations which do not 
vary more than two to three points respectively. After the measurement for 
equality of brightness for any given wave-leneth has been made, the procedure 
as outlined is repeated for as many determinations and for as many spectral 


regions as are deemed necessary. 


SPECTROPHOTOMETRIC DETERMINATIONS OF HEMATOPORPILYRIN ADDED TO) NORMAL 
URINE AND OF ALCOHOLIC SOLUTIONS OF TLEMATOPORPILYRIN 


PRECIPITATED FROM URINI 


The standard cell and the tubes containing solutions whieh were used in 
obtaining the data given in Fie. 3 were 5 em. in leneth. Curve 2 is for norma! 
urine, Curve 3 is for urine to which a trace of hematoporphyrin had been 


added, and Curve 4 shows the spectrophotometric data in a case ino whieh 
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Fig. 3 Spectrophotometric curves of transmission: Curve 1, acidified alcoholic solutior 
of hematoporphyrin (5 cm. tube) showing characteristic absorption zone with maximal absorp- 
tion at 555 millimicrons; Curve 2, normal urine (5 em. tube): Curve 3, urine to which a trace 
of hematoporphyrin has been added (1 em. tube); Curve 4, a case in which hematoporphyrin 


In the urine was suspected. 


hematoprophyrin in the urine was suspected. Inspection of these three curves 
does not show characteristic absorption bands or zones, and further indicates 
that the shapes of the curves (their slopes at any given wave-length) are simi- 
lar. Curve 1, obtained with an alcoholice solution of hematoporphyrin, shows 
a definite absorption zone in the yellow-green portion of the spectra, with the 
maximal point of absorption at 555 millimicrons. 

Curve 1 of Fig. 4 is the spectrophotometrie curve given by an acid aleo- 
holic solution of hematoporphyrin recovered from 1000 ¢.e. of urine. The 
quantity of hematoporphyrin represents an amount prepared from 0.75 e¢.e. of 
normal blood by treatment with concentrated sulphurie acid. The recovery 
was made by adding 50 ¢.c. of glacial acetie acid to 1000 ¢.¢. of normal urine 
in which the added hematoporphyrin had been dissolved. The acid solution 
was allowed to stand twenty-four hours. The precipitate was centrifuged and 
redissolved in 25 ¢.c. of aleohol with the aid of a small amount of dilute 


hydrochloric acid. Although the curve indicates clearly the presence of tur- 
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bidity, since the maximal reading which occurs at 650 millimicrons is only 
410 per cent, it definitely shows the presence of an absorption zone with a cor 
responding maximal absorption at 555 millimicrons. This same absorption 
zone With a corresponding maximal absorption at 555 millimierons is shown in 


i¢ solution, each ecubie centimeter of 


Curve 2, obtained from an acid aleoho 
whieh contained an amount of hematoporphyrin representing 0.00125 ¢.c. of 


blood I) the original alcoholhe solution, each cubie centimeter represented 


the hematoporphyrin from 0.005 ¢.c¢. of blood. Curve 2, therefore, was ob 


tained with a dilution of 1, Curves 4 and 5 of Fig. 4 show the presence of 


hematoporphyrin in the urine of two persons tested: Curve 3 was obtained 


with an amount ot hematopor] uVrin equival nt to O25 «ec. of blood added to 


L000 ¢.¢. OF Urine, the reeove # bye ne mace Hyy precipitation with acetic acid 


and re-solution lt} acid alcoho! 





‘ 
Q, 4 
{ 
£ 
A 
Ik { Spectro} t etrie curve trar j n Cun ci leohol solutior 
hematoy ! rir re ere fre nn ‘ uw ‘ (t luti “ turbid) Curve 2, acid 
i it ‘ cub nt t \ ntais nt of hematoporphyrin 
repre rntir 0 25 ¢.t f b i = ‘ bre toporphyrin equivalent to 0.25 ec.e. of blood 
t l cul ! ’ ! f } itoporphyrin in th urine of tw 
teat 


All five curves of Fig. 5 were obtained spectrophotometrically from the 


acetic acid precipitates of 1000 ¢.e. specimens of urine. The precipitate in 


each case was dissolved in 25 «ec. of aleohol containine a small amount of 


hydrochloric acid. These solutions varied considerably in color or color attri 


butes, as can be judged from the relative percentage transmission of light of 


various wave-lengths in the curves presented. In none of the curves, however, 


is there the shghtest evidence of the presence of hematoporphyrin 


In an earlier portion of this paper, we stated that, in the case of an absorp 


tion zone definitely characteristic of the substance in solution, the coneentra- 
tion was proportional to the negative logarithm of the unabsorbed light. A 
solution of hematoporphyrin of known strength (equivalent to the hematopor- 


phyrin from a given number of cubie centimeters of blood in a given quantity 
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of aleohol-acetic acid solution), of whieh the spectrophotometrie determina 


tions are shown in Curve 2 of Fie. 4, was diluted in such a manner as to eive 


4 


definite fractional concentrations of the original solution Tubes which were 
gem. in length were used in obtaining the data of Fig. 6. The relationship 


between Concentration and the logarithm of the unabsorbed light at wave 


} 


leneth 555 millimicrons is a straight line. as shown in Kie. 6. and therefore the 


substance in solution optically fulfills the laws of Lambert and Beer as ex- 


; 


pressed in equation 1. Since the value of the concentration of hematoporphy- 


+ } + 


rin in the original solution is known, it is possible to caleulate from the eurve 


of Fie. 6 the equivalent amount of hematoporpha rin in any solution. that 


shows its presence, provided the total volume of the solution is known 


CALCULATION OF THE AMOUNT OF TLEMATOPORPILTYRIN FOR EACH LOOO Coc. OF URINE 


) 


In Curve 2 of Fig. 4. each cubie centimeter contains the hematoporphyrin 


i 
from 0.00125 ¢.¢. of blood. henee equivalent to the lye iatoporpliar rin from 1.25 


ec. of blood for 1000 ¢.¢,. of solution The value of the speetrophotometric 
reading at 599 millimierons in Curve 3 of Fie. 4 is 60. By reference to Fie. 6, 


it mas be noted that the value of the logarithm of 60 corresponds toa concen 





Fis ) Spectrophotometric curve of lutions n e fre roeti wid precipitat of 1000 Cc. 
of urine There ire no absorption band chat teristh ft natoporphyrin 


tration of Syo9 of the original solution, or the hematoporphyrin from 0.00040 
¢.e. of blood in each cubie centimeter of solution. This corresponds very well 
to the data given for Curve 3 of Fig. 4, whieh represents the recovery of 
hematoporphyrin from 1000 ¢.c. of urine equivalent to the hematoporphyrin 
from 0.25 e.e. of blood. Therefore, 1 ¢.¢. of urine contains the hematoporphy- 
rin from 0.00025 ¢.¢. of blood. In Curve 4 of Fig. 4 the reading at 555 milli- 
microns is 63. This is comparable to the corresponding reading of 60 in 
Curve 3. The volume of urine in the ease represented by Curve 4, however, 
was only 400 ¢.c. The ratio of the volume of urine for Curves 3 and 4 was 
1000 :400 or 2.5:1. Therefore, 1 ¢.¢. of urine in the ease represented by Curve 
f contains two and a half times as much hematoporphyrin as 1 ¢.c. of urine in 


the case represented by Curve 3. Hence, each 1000 ¢.c. of urine contains 
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hematoporphyrin equivalent to 0.625 e.¢. of blood. In another set of deter 

minations made on the hematoeporphyrin in the urine of the same person the 

acetic acid precipitate from 500 «.c. of urine was redissolved in 10 e.e. of 

acidified aleohol. This solution, diluted one-sixth with aleohol and examined 

spectrophotometrically, gave a reading of 62 at 555 millimicrons. Knowing 
on 


that the precipitate from 400 ¢.¢. of urine redissolved in 25 e.e. of alcohol 


Curve 4 of Fig. 4) gave an equivalent of hematoporphyrin from 0.625 ¢.c. of 

blood in each 1000 ¢.c. of urine, it can be eoneluded that the amount of 
; 400 2d 2 

hematoporphyrin was - as great as in the case of Curve 3, or 
: JOU 10 ] 

that each 1000 ec. of urine contained the hematoporphyrin equivalent. to 


123 ¢.c. O blood 
If such tests were to be indulged in as a matter of routine in elinieal 
practice it is likely that a given aliquot portion of a twenty-four-hour speei- 


men of urine (for example, 500 ¢.¢.) would be taken in each instance, and 





Fi 6 Relationship between the logarithm of the percentage transmission of light for wave 
length » millimiecrons and concentration of an alcoholic solution of hematoporphyrin 


recovery of hematoporphyrin made by precipitation with acetic acid with sub 
sequent solution of the precipitate in a given quantity of aleohol and acid (for 
example, 25 ¢.¢ Hlaving as a standard, therefore, a given quantity of hema 
toporphyrin prepared from a known volume of blood and added to a given 
quantity of urine, followed by precipitation with acetie acid and re-solution 
in acidified aleohol (for example, the hematoporphyrin prepared from 0.25 ¢.c. 
of blood and added to 500 ¢.e. of urine with the subsequent acetie acid precipi 
tate redissolved in 25 ¢.c. of alcohol) it is possible to obtain a curve such as 
that shown in Fig. 6, showing the relationship between concentrations and 
transmissions of light at 555 millimicrons. Therefore, keeping original vol 
umes of urine and alcoholic solutions of precipitates constant quantities, it 
is possible to read off directly from the semilogarithmic chart, showing the 
relationship of concentration to percentages of transmitted light, the equiva- 


lent amount of hematoporphyrin in terms of eubic centimeters of blood for 


each cubie centimeter of urine er for each 1000 ¢.c. of urine. 














DETERMINATION OF TLEMATOPORPILYRIN IN) URINE 169 


SUMMARY 


In this paper, in addition to some points regarding the theory and prae- 
tice of spectrophotometry, we have presented: (1) an outline of a method for 
the preparation of solutions of hematoporphyrin when present in urine, which 
affords a characteristic absorption zone speectrophotometrically ; (2) speetropho- 
tometrie curves of normal urine and of urine containing hematoporphyrin ; 
(3) methods for the calculation of the amount of hematoporphyrin in 1000 ¢.e. 
of urine in terms of the equivalent number of cubic centimeters of blood for 
each 1000 ¢.c. of urine; (4) applications of the laws of Lambert and Beer to 
the spectrophotometric data obtained with dilution and at wave-length 555 
millimicrons, the point of maximal absorption of alcoholic solutions of redis- 
solved acetic acid precipitates of hematoporphyrin in urine, and (5) sugeges- 


tions regarding a simplified clinical procedure. 
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METHOD FOR STAINING OF POLAR BODIES 


By Ewin Weiss, M.D... Crureaco. Tun. 


A NUMBER of methods'** have been devised for the demonstration of 
polar bodies. The Neisser method is not always satisfactory. In this 


method the brief application of solution A prevents a deeper staining of 


polar bodies because the solution of methylene blue is very weak; the polar 
bodies are easily overstained by the contrasting dve. The acetic acid in the 
same solution only slightly swells the polar bodies and at the same time de 
power of the already weak methylene blue. Therefore 


creases the staining 
definite. 


the contrasting staining of polar bodies and bacteria is not very 
Neisser later recommended a modification which only 
In this modification the contrastine stain for bacteria 
These deficiencies in 


partially removes the 
above defeets is. bet- 
ter selected, but the polar bodies remain the same. 
Neisser’s procedure induced a number of workers to develop new methods of 


their own. Some of them brought about only slight modifications, which 


hardly offer any advantages over the original method with a resultant limited 


None of these modifieations fulfill all the requirements : ] distinet 


use. 
staining of polar bodies; (2) enlargement of polar bodies; (3) distinet con- 
trasting staining of bacteria; (4) simplicity of procedure 

The author thought it worth while to attempt a modification of the Neisser 


method by taking advantage of the Improvements of some of the newer meth- 


ods and adding to them certain steps v hich were found to be very efficient 
rik NEW METHOD 

I. Staiming Nolution foi Polar Bodies. Solution A in the Neisser method 

contains 0.1 gram of methylene blne. 5 ¢.c. of glacial acetie acid, 2 ¢.c. of ab- 

solute aleohol and distilled water q. 58 100 c.e 

a high grade methylene blue (Griibler) was selected in 


In our modification the follow- 


ing changes are made 
a fifty times higher concentration (5 per cent) than in the original method 
(0.1 per cent The swelling effect of the glacial acetic acid is considerably 
increased by a longer application of the above solution (five minutes). The 
eontent of alcohol is slightly increased (10 per cent). No difference was 


found in using absolute or 95 per cent aleohol. The proposed staining solu- 


tion for polar bodies has the advantage that the polar bodies are more in- 
tensely stained and appear much larger than in the original method. The 
usefulness of methylene blue was compared with some other dyes (malachite 
green, thionine blue, brilliant green and gentian violet). No advantages were 


found in replacing methylene blue by any of the above dyes. 


athology and Preventive Medicine, Loyola University 


*Department of Bacteriology, I 
School of Medicine. 
Received for publication, April 24, 1929. 
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I]. Stammimg Solution for Bacterial Bodies —Bismarcek brown, which was 
used in the original method, was discarded because this dve does not keep well 
and the bacteria do not stand out plainly. The contrasting stain in Neisser’s 
newer method easily overstains the polar bodies Much attention has been 
paid to the selection of the best contrasting stain for methvlene blue. Saft- 
ranin and fuchsin were found to be most suitable. These dyes are on hand 
in every laboratory, and the maintenance of a special second stain for this 
procedure is not necessary. A 1 per cent solution of safranin or fuchsin is 
ordinarily used. By diluting these dyes 1:20, the resultant contrasting stain- 
ing is found to be most effective. A ready-made solution of these dyes can 
easily be prepared by dissolving 0.1 gram of safranin or fuchsin in a solution 
made up of 180 ec. of water and 20 ce. of 95 per cent alcohol. This solution 
should be filtered and is then ready for use. This stain is applied for one to 


two minutes after washing off the previous solution. 
DING USSION 


The proposed method for the staining of polar bodies represents a modi- 
fication of the Neisser method and has the following advantages over the 
latter: it inereases the size of the polar bodies and stains them deeper; it 
shows up the bacterial bodies more plainly. The stains keep well and the 
technic is simple The proposed method also favorably compares vith other 


methods for staining of polar bodies. 
SUMMARY 


A new method has been devised for the staining of metachromatie bodies 
with the following procedure: the smears are fixed on the flame as usual. 
The slides are covered for five minutes with solution | (Gruebler’s methylene 
blue 5 grams, 95 per cent alcohol 10 ¢.¢., glacial acetic acid 5 ¢.c., distilled 
water q.s. 100 ce. The stain is then removed with running water, and 
the slides are covered for one to two minutes with 1 per cent safranin or 
fuchsin 1:20. The slides are washed with water and dried. The metachro- 


matic bodies appear deep blue: the bacterial bodies are distinetls red, 
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A NEW CENTRIFUGE TUBE FOR VOLUME INDEX DETERMINATIONS 
MODIFIED HADEN METILOD 


By Arriutr Hl. Sanrorp, M.D... AND Thomas B. Macatriu, Pu.D., M.D., 


RocHEeESTER, MINN. 


W ° HAVE found the Haden method the most satisfactory for volume 
index determinations. There are, however, some objections to the use of 
the ordinary 15 ¢.c. centrifuge tube as suggested by Hladen.t A tube made 
of ordinary glass often breaks at the high speed necessary for complete pack 
ing of erythrocytes. The other objection to this type of tube is the conical 
shape of the lower end; all the cells are often packed in this portion, and it is 
difficult to make an aecurate reading. Then, too, all the graduations are too 
close together on a 15 ¢.e. tube to enable accurate reading. 

To obviate these difficulties we have devised the tube illustrated.= It is 
made of pyrex glass with heavy walls. It is 5 inches long and will fit in the 
15 ¢.e. centrifuge shell The capacity of the tube is only 6 ¢.¢. so that the 
eraduations in one-tenth eubie centimeters are well separated and the level of 
the packed cells is easily seen. The walls are parallel throughout the entire 
vraduated portion, thus making the reading of volumes at all levels equally 


eas\ 


a 


WEY 





It is obvious that in using this tube just half the original Haden quanti- 
ties are used in performing the volume index test. However, the following 
directions for carrvirg out the entire procedure may be found useful. 

TECHNICAL PROCEDURE 

The anticoagulant used by Haden is 1.6 per cent sodium oxalate. Exactly 
l cc. measured with a pipette is placed in the volume index tube. Blood is 
withdrawn by venipuncture in a dry syringe and placed at once in the tube 
to exactly the 6 «.¢. mark. In other words, exactly 5 ¢.c. of patient’s blood 
should be used for the test. The tube is inverted to mix the blood with 
the oxalate solution. An erythrocyte count must also be made as near the 
time of the venipuncture as is possible. 

The tube is then centrifugalized for forty-five minutes at about 2500 revo- 
lutions each minute or until maximal packing of cells has taken place. Nor- 


*From the Section on Clinical Pathology, The Mayo Clinic, Rochester, Minnesota, 
Received for publication, May &, 1929 
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mal blood, containing 5,000,000 cells, will divide into 46 per cent to 48 per 
cent cellular elements, and 54 per cent to 52 per cent plasma. We have found 
in our centrifuges that the normal figure is generally 48 per cent and the cells 
will pack to the 2.4 ee. mark, so we use this figure for 100 per cent. The vol 


ume index is 


volume per cent cell volume + 24 


erythrocyte per cent ervthroeyvtes 5.000.000 


In pernicious anemia, with cells larger than normal, the index is more than 
1.0 and in secondary anemia, with smaller cells predominating, the index is 


less than 1.0 
We have found Table | useful in determining the volume per cent 


I I 
VoLUME Per CENT of EBERYTHROCY TI , cc. BLoop ° } G 46 a ( oO 
NORMAI 
VOLUME OF ERYTHKOCYTES, (C. PER Cl 
v2.40 OOO 
st) 
) , 06.0 
4.0 
20 91.5 
l SOLO 
2.10 87 
24) gm 4) 
2.00 SO. 
1.9) S1.0 
1.90 TO) 
1.85 77.0 
1.80 7.0 
1.75 720) 
1.70 TOS 
1.65 OS.6 
1.60 Hof 
155 64.5 
1.50 62.5 
1.45 60 
1.40 58.0 
1.35 56.0 
L3o 4.0 
1.95 52.0 
1.20 OO) 
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A MODIFICATION OF TILE SIMPSON METHOD OF FROG 
HEART PERFUSION* 


By ELKIN Vout, B.S... AUGUSTA, GEORGIA 


IIE following modification of the Simpson method of heart perfusion was 
devised in order to make use of hearts of small frogs weighing approxi- 
mately twenty grams and even less. For reasons which will be apparent to 


the reader, it was also used for hearts of large frogs as well. 
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Fig. 1 Diagram of mounted heart and pressure regulating U-tube Reduced 4. 


After the heart is exposed, a ligature (A, Fig. 1) is tightly tied near the 
base of the right branch of the aorta. One end of the ligature is not cut off, 
as it is to be used in suspending the heart. A waxed thread is then tied to the 
apex of the heart, the ventricle lifted, and a small glass cannula (B) with a 
side arm is inserted into the vena cava near the sinus venosus and tied se- 
ecurely. The left branch of the aorta is severed, close to the bulbus, or a small 
hole is cut in the bulbus, and the heart quickly washed out with Ringer’s 
solution, before removal, by allowing the solution from a pressure bottle to 
enter the inlet cannula. This prevents the formation of blood elots within 
the heart. The heart is removed and a rubber stopper (C), bearing a hole in 
the center for the cannula and a slit from the hole to the periphery, is placed 


*From the Department of Physiology and Pharmacology, University of Georgia, Augusta, 
Georgia 
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around the cannula immediately below the side arm. The stopper is then 
inserted into a glass tube or the funnel part of a small thistle tube (D) in 
such a manner as to eatech between the stopper and the tube the end of the 
ligature around the right branch of the aorta. The ligature is now adjusted 
so as to aid in suspending the heart and prevent its being pulled from the 
inlet cannula. The heart is mounted with the cannula joining a four-way 
valve by a short rubber tube. The side arm of the cannula is then connected, 
by means of a rubber tube five or six inches long, to a small water manom 
eter or U-shaped tube (fF) which has its free end, at the top, bent sharply 
downward. The inflow pressure is now regulated to permit sufficient dis- 
tention and perfusion of the heart. It was found that good results were ob- 


tained when the heart was placed from three to four centimeters below the 
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Fig. 2 Record of contractions of the heart of a twenty gra frog Note there is no 
tendency to distention during the quiescent periods The heart was receiving approximately 
twelve drops of perfusate per minute while inactive 


level of the fluid in the reservoir. The U-tube is then raised or lowered until 
the perfusate drops slowly from its open end. The manometer, by permitting 
the perfusate to eseape from its open end, prevents the distention of a heart 
which has ceased to beat. That stretching the muscle fibers of the heart 
modifies the action of drugs has been shown by Hunt (1915), and more re- 
eently by Barlow (1928). Changes in the tension of the heart muscle also 
oeeur when the fluid in the reservoir is renewed from the supply flask and 
when the heart varies in amplitude and foree of contraction. The effects of 
such changes are recorded more readily by small than by large hearts, and 
the manometer described considerably reduces these effects. It is necessary 
that the relative levels of this U-tube and of the heart be such that not only 
is distention of the quiescent heart prevented but also that a pressure suffi- 
cient to foree the fluid through the ventricle is maintained. The proper posi- 
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tions can be determined only by a few trials with the particular apparatus 
being used 

An aortic cannula is not used and, therefore, the drops from the aorta 
are not generally recorded. However, if desirable, the rate of perfusion may 
be registered from the drops leaving the end of the string tied to the heart 
lever. Since a heart properly mounted according to this method receives 
sufficient solution at all times, the recording of the rate of perfusion seemed 
an unnecessary technical procedure and was therefore discontinued. It was 
found by experiments in this laboratory that a small heart, mounted as de- 
scribed, beats more vigorously and for a longer time, and responds more 
promptly to a change of perfusate, than a heart mounted with an aortie 
eannula inserted. 

The lever used is that of the Harvard type. To get the best results this 
must be correctly balaneed, especially when using a small heart. The rest of 
the apparatus is essentially that described by Simpson (1911). A four-way 


valve, devised by Quigley and Heath (1925), is also used. 





The advantages of this method are: 

1. The hearts of small frogs may be used. 

2. The heart is rapidly and easily mounted. 

3. Manipulation of the heart is reduced, as no aortie cannula is used 

4. Drying of the heart is prevented and no moist chamber is necessary, as 
the perfusate passes over the outside as well as through the heart. It is best, 
however, to use an enclosing tube to prevent air currents from reaching the 
heart and to afford an easy means of suspending the heart by the ligature 
mentioned. 

5. The perfusate reaches the heart quickly and ellicits prompt response. 

6. A quiescent heart receives ample perfusate, as no aortic cannula is pres 
ent to retard the flow. 

7. The side U-tube prevents the extreme distention of a heart stopped in 


diastole and also diminishes other variations in tension of the heart muscle. 


SUMMARY 


1. A modified method of perfusion, adapted to small frog hearts, is de 


seribed 
2. A means of preventing the extreme distention of a quiescent heart is 


also given. 


3. Advantages of the method are enumerated. 
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A MODIFICATION OF THE MORSE-KOPELOFF ANAEROBIC METHOD 
By P. A. Terrautt, Pu.D., MApisox, W1s. 


N 1922 Morse and Kopelotf! devised a sliiple plate method for anaerobic 

culture. Halves of Petri dishes, exactly matched as to diameter, are steri 
lized. Inoculated agar is poured into one-half of the chamber and allowed to 
harden. The chamber is then inverted and a pyrogallie acid, alkali mixture 
placed in the lower half. The two halves are then sealed together with adhe- 
sive tape and the chamber is ready for incubation. For long periods of ineuba- 
tion, it is recommended that the tape be varnished to make it more impervious 
to air. 

The same principle is apparent in the method to be deseribed, but it in- 
volves certain improvements which make it more ewenerally applicable for bae- 
teriologic work. 

In the culture of thermophilie organisms it was found that adhesive tape 
could not be used. It does not give an airtight seal nor does the tape adhere 
long at the high temperature necessary for incubation. Furthermore, it is 
rather expensive for routine work. Heavy gummed-paper tape gives a much 
better seal, and there is no trouble with peeling off. The cost is a newligible 
item. The use of pyrogwallie acid and alkali as described by Morse and Kope- 
loff has one very serious disadvantage. When plates are stacked in the incuba- 
tor, a slight jar will cause the mixture to splash over the surface of the agar 
and ruin the culture. This is overcome in our method by placing a piece of 
sterile absorbent cotton in the bottom of the chamber. 

McLeod,’ 1913, designed a plate involving a special porcelain chamber for 
the absorbent, and a modified Petri plate for the culture. The two are sealed 
together by means of plasticine. This plate was tried but was discarded as the 
plasticine soon dries at high temperatures making a perfect seal impossible. 
Further, the plate is so expensive that it cannot be used for ordinary labora 
tory work. 

The method as modified and used is as follows: 

The inoculated agar, gelatin, or silica gel is poured into one-half of the 
Petri dish. This is covered with another half Petri dish of the same diameter, 
and the medium is allowed to solidity. The chamber is then inverted. In the 
lower half is placed a piece of sterile absorbent cotton. On this cotton is 
poured 10 ¢.c. of 20 per cent KOH and then 3 e¢.c. of 44 per cent pyrogallol. 
The chamber is immediately closed and sealed with paper tape. The tape 
should be of the heavy variety coated on one side with fish glue. The thin 
variety has been tried but does not give satisfactory results. The tape is 
wound three or four times around the chamber. 

*From the Department of Agricultural Bacteriology, the University of Wisconsin, Madison, 
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According to Riemsdijk* 10 ¢.c. of 20 per cent KOT and 3 ¢.c. of 44 per 
cent pyrogallol are sufficient to absorb the oxygen from 400 ©.e. of air in 
thirty to forty minutes. The volume of a chamber measuring 9 em. in diam- 
eter and 3 em. in depth is a little less than 200 ¢.¢. The proportion suggested 
by Riemsdijk will more than take care of this volume. At 28° C. and 37> C., this 
excess may be used, provided the incubation period does not exceed one week 
This concentration of KOH will, with long periods of incubation, dehydrate 
the medium. As the temperature of incubation is raised, dehydration is more 
rapid so that either the ineubation period has to be shortened or the coneen 
tration of KOH reduced. At 60° ©... 10 ¢.¢. of 10 per cent KOLL and 1.5 ¢.c. of 44 


per cent pyrogallol have worked out very satisfactorily. Plates have been 





kept at this temperature for two months with little or no dehydration of the 
agar 

This plate is also adapted for anaerobie culture using slices of vegetable 
tissue in place of pyrogallie acid and alkali. Where CO, is essential to baete 
rial growth, slices of potato, turnip, ete.. are recommended. At 28) C. and at 
37 ©. this procedure gives very good results but at higher temperatures, the 
vegetable tissue is not satisfactory. Perhaps the temperature is too high to 
allow respiration of the tissue 

The plates are opened by first removing the bulk of the paper with a 
knife and then inserting a razor blade between the dishes and cutting through 
the remainder of the paper. 

Experiments were carried out at 28° C. using butyrie acid organisms, at 37 
using butyric acid and butyl aleohol organisms as well as B. sporogenes, and 
at 55) C. to 60° C. using thermophiles from various animal manures, All gave 
equally good results. well isolated colonies being obtained within thirty-six 
hours 

Other than the advantages already listed by Morse and Kopeloff, the fol 
lowing are offered 

1. Use of gummed paper tape It offers a more Impervious seal. It does 
not dry out at high temperatures 

2. The use of slices of vegetables. The anaerobie chamber is well adapted 
for this type of experimentation. 

3. Use of standardized base and pyrogallol. Varying degrees of anaero 


biosis may be obtained by varying the amount of each. 
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A USEFUL MEDIUM FOR CULTIVATION OF THE GONOCOCCUS AND 
ALLIED ORGANISMS 


By Ropes SpaLpING Spray, Pu.D..t MorGganrown, W. Va. 


ACTERIOLOGIC literature is already so burdened with formulas for spe- 

cial media for the isolation and cultivation of microorganisms that it would 
seeln superfluous To propose additions llowever., when one is devised which 
may be quickly and easily prepared, upon which the gonococeus may be grown 
without the necessity of blood or serum, it would seem appropriate to eall it to 
the attention of those who, in the small clinieal laboratory, may not have the 
time nor facilities for obtaining sterile blood. 

The formula and methods given below are based upon the principle of the 
*‘hormone’’ medium of Huntoon, and of the well-known North’s agar, and have 
been modified from a procedure outlined by E. B. Carter.’ All of the necessary 
ingredients are easily obtained, and no speeial equipment is required in its 
preparation. 

The underlying principle, which may be commonly known, is that fresh 
meat infusion contains a property, variously termed ‘‘hormone,’’ ‘* vitamine,”’ 
or better ‘‘growth accessory factor.’” which is adsorbed if the infusion is 
passed through organic matter such as cotton, gauze, wool or charcoal. In the 
making of this medium, elass wool, only, is used when filtration is required, 
whieh is but onee. 

The formula and details of preparation are as follows: 

To 500 em. fresh, lean, fat-free veal add 1 liter of, preferably, distilled 
water (chlorine-free tap water is satisfactory). Boil five minutes with con- 
tinuous stirring to prevent scorching, or steam thirty minutes in a double 
boiler. Pack the stem of a glass funnel loosely with glass wool and lay in 
about one inch more. Pour off the infusion and meat into funnel, refiltering 
the first 100 ¢.¢., or until clear. Allow all infusion to drain off and make up to 
exactly one liter. This constitutes the stock infusion. 

Instead of fresh veal a dehydrated veal powder (Bacto-Veal?) may be 
substituted with perfect satisfaction. In this case 50 em. of powdered veal are 
infused in 1 liter of water at about 50° C. for one hour, then boiled five min- 
utes, or steamed for thirty minutes in double boiler as above, and the infusion 
filtered through glass wool. Much time and effort are saved by the use of this 


dehydrated meat. 
*Received for publication, March 16, 1929. 
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lo 1 liter of this stock infusion add: 


Peptone (Difeo Bacto 20 ym. 
Sodium chloride (C. P. o gm. 
Nutrose (Sodium ecaseinate, Difco 2 gm. 
Gelatin (Crystalline 20 gm. 
Soluble Stareh (or Corn Stareh 10 om. 


Boil five minutes, with continuous stirring to avoid scorching. The medium 
is strongly acid and must be adjusted with NaOH. Phenolphthalein may be 
used for titration, and the reaction adjusted to plus 0.1 or 0.2 acidity, or better, 
using the newer method, titrate with phenol red to Py 7.4 or 7.5. 


After titrating and adjusting reaction add: 


= 


t Agar Shred > om 


Boil until agar is dissolved. With a good erade of agar the reaction 
is not appreciably affected. Measure in evlinder and make up to 1 liter with 
water 

Place in a small evlindrical container so that a fair depth is obtained, 
cover loosely with a lid, and autoclave for fifteen minutes at 15 pounds pres 


sure Allow to cool slowly in the autoclave until solid, when the evlindrical 


mass may be turned out on a table. The lower layer will contain a heavy 
sediment which may be eut away and disearded leaving perfectly clear agar. 
This is melted and distributed in plugged tubes or in flasks and again auto 
claved. The plugged flasks may then be paraffined and kept until required 
for slants or plates. 

There is a slight loss in discarding the bottom layer of precipitate, but 
this is more than compensated for by the saving of time required in filtration 
or clearing with ege 

To this medium may be added carbohydrates, glycerin or blood, if desired 
for special purposes, and all of the common pathogens, as well as the more 
delicate ones such as gonococcus, meningocoecus, pneumocoeccus and influenza 
bacillus (with addition of heated blood) grow abundantly on initial isolation 

For the preparation of autogenous vaccines, or for mass eultivation for 
antigens, this medium is vastly superior to plain agar. One slant of this 
medium will give the equivalent growth of three plain agar slants of Staphylo 
coceus aureus Within twenty-four hours. 

For the small laboratory this complete medium is now obtainable in de 
hvdrated form* ready for preparation, involving only the weighing of 7.7 ¢m. 
of powder, adding 100 ¢.e. of distilled water, boiling about five minutes, tub- 
ing and autoclaving. This prepared medium appears to be in all ways equal 
to that which is freshly prepared, and the simplicity of its preparation ren- 
ders it a very useful, and readily available medium for all general, and most 


special requirements. 














AN EXPLORATION ELECTRODE TO DETERMINE THE HYDROGEN- 
ION CONCENTRATION OF FLUIDS IN LIVING TISSUE? 


By Henry Etirrenpera, D.Sc.. SAN FRANCISCO, CALIP. 


HILE determining the hydrogen-ion concentration of plant fluids, an 

electrode has been developed which makes possible these determinations 
directly on the plant. The instrument works equally well for the determina- . 
tion of the Py of healthy and diseased tissue in man and animal. It can be 
brought directly in contact with a foeus of infection or with the secretion of 
a gland. 

The instrument to be described can readily be made in the laboratory. 
The sketehes (actual size) show the simplicity of the parts and are to a 
great extent self-explanatory. The letter A designates the electrode point 
and B the electrode holder which has a hydrogen inlet and a rubber connec- 
tion &. The latter keeps the electrode C in place and prevents the escape of 
hydrogen. D shows the lower half of the electrode assembly connected with 
an agar-agar KCl bridge. It is in position and in contact with the fluid to be 
measured. The contact is made possible by the glass tube of C being larger 
than the capillary of B. On stopping the flow of hydrogen and raising C in B, 
liquid is pulled up in the capillary through a greater height than the electrode 
moves. Raising the electrode thus until contact is established the correct 
E.M.F. can at once be measured. 

It is needless to emphasize that the usual precautions, temperature, pure 
hydrogen, correct set-up, and functioning of the remainder of the apparatus, 
must be observed. Tight rubber connections are essential. A pointer galvan- 
ometer (No. 2320 Leeds & Northrup), in connection with a saturated KCI 
calomel electrode, is sufficiently sensitive to produce an easily noticeable de- 
flection for a 0.01 Py, and with a magnifying glass for a 0.005 Py. Consider- 
ing the influenee of temperature variations alone, the accuracy gained by 
closer reading Is illusory. 

For explorations an 'x inch rubber tube of suitable length with a glass 
point filled with saturated KCl agar-agar serves as a flexible bridge connect- 
ing the calomel electrode. A thin copper wire connects the hydrogen elee- 
trode with the potentiometer. The electrode is held by a long movable clamp 


attached to a support and ean thus be moved from place to place. 


ELECTRODES 


To work well and to get good results the electrodes must be one milli- 


meter thick, not less, and made either of platinum or pure gold. Thinner 
wires give a variable and sinking E.M.F. A 7 mm. length of the wire is 


*From the University of California Laboratory for Research in the Canning Industries, 
San Francisco, Calif. 
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welded to a 14 mm. thick platinum wire, a simple operation with a pair of 
smooth, flat pliers. A tiny piece of gold foil is a good solder for platinum. 
The wire can also be drawn out. It is essential that the unplatinized part of 
the wire in the glass tube be as thin as specified, and be short, in order not 
to abstract too much hydrogen from the platinized part which would also result 
in alow E.M.F. An electrode thus made will keep a constant E.M.F. for hours. 
The thick end is cut off smooth and square. If the thin end is fused into 
the glass tube C of the size illustrated, then the mercury will not run out when 
the tube is inverted. A coat (thin) of palladium is preferable to platinum 
because it is more easily removed. This is important for gold or gold-soldered 
eleetrodes, since the chlorine liberated by eleetrolysis dissolves gold readily. 

The contractions of the electrode holder must be well centered and must 


fit the electrode snugly so that its point cannot chafe against the glass wall 


H.— 














Fis. 1. } 


of the capillary and rub off the black deposit. With proper care a great num- 
ber of determinations can be made before repalladinizing, itself a very simple 


and short operation. 





OPERATION : 


A gentle stream of moist hydrogen is passed through the electrode holder 
immersed in a cheek buffer of known Py. After all air has been washed out 


the hydrogen is cut off and the eleetrode raised until the entering buffer ) 
touches the point. The correct E.M.F. signifies that it funetions properly. 
The eapillary with bridge and point is now flushed in distilled water by pinch- 
ing the hydrogen rubber connection. The electrode is then moved to the tissue y 


surface. By depressing the tissue slightly, as in Fig. 2, fluid gathers there. 
This is drawn into the eapillary and its E.M.F. measured. Repeated con- 


tacts should be made to be sure that it is constant. If the moisture is insuffi- 
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cient a drop of distilled CO,-free H.O is added. A better way still is to 
immerse the tip of the electrode capillary into conductivity water, bubble a 
little hydrogen through it, seal the capillary with a drop of water and then 
put it in position. The electrode is manipulated or the rubber connection 
pinched so that the drop works in and out, care being taken to exclude bub- 
bles of air. The drop will mix with the sap and its Py ean be determined. 
Where the available moisture is minute, as on a ligament or the surface of an 
organ, the dilution with even one drop of water is enormous. If this drop 
contains impurities, inaccurate E.M.F.’s will result. A low Py is caused by 
CO,. The correct value may be attained if the CO, is blown out by a gentle 


stream of hydrogen. This is possible in many instances. With pure water no 





difficulties will be encountered and the correct E.M.F. is easily obtained. At 
the first trial with the electrode, on the peritoneum of a mouse, the Py re- 
mained for over an hour at 7.46. 

The fluids of living animal tissue are very rich in buffers and also are 
highly ionized. Both these properties are of great advantage. The richness 
in buffers allows of considerable dilution; it enables the attainment of an 
immediate, constant E.M.F., usually at the first contact; the high ionization 
makes possible a large current and a correspondingly big deflection of the 
valvanometer for a minute difference in E.M.F. 

With a properly functioning electrode, the correct E.M.F. is established 
immediately on contact, hence the NalICO,, CO, equilibrium in blood is not 
likely to be disturbed. Thus its P,, can possibly be determined directly at the 


point of incision. Since the CO, escapes into the atmosphere, however, no 
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is attainable and one may be doubtful which value 


The trials made as vet are too few to warrant the formation of 


The E.M.F. of the hydrogen electrode is determined by the concentration 
and temperature of the hydrogen and the concentration of the hydrogen ions. 


In the point electrode the temperature is that of contact with the fluid meas 


ured. The P,, is ealeulated from the well-known formula: 
> aa C 
ME I : Ss ; 
nk ( 
} E.M.F. is motive force indicated by the potentiometer, 
E the potential of the calomel electrode 
RT Cc : 
nd nF log r the expression for the hydrogen potential. 
lisreg y signs, nonessential in this problem, we get: 
E.M.F. 1D 0.0591 log C, CH. 
log C, is t |’ 
As exun ples t fferent temperatures tor thy hydrogen eleetrods and satur ited KC] 
enalom leetrode let 
E.M.F. 0.683% 
Then with the enlome!l id hydrogen eleetrodes at the temperatures indiented: 


0.0591 log C, (II 
46 O.059] x 
7.4 Pi 
2 0.0616 log C I] 
1P246 0.0616 (x 
aaa Py 
O.0616 log ¢ Il 
O35 0.6616 x 
7 » Pi 


Working at such a high temperature as 37° the temperature coefficient of 
the standard cell, Weston or Clark, and the inereased resistanee of the 
potientometer, calibrated for 25°, must not be neglected. Considering the 


errors all these corrections imply, it is far better to work in a room at 25 


a strong buffer of the Py range involved at 
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the temperature factor for the hydrogen electrode by measuring the E.M.F. ot 


25° and at 37.5° and apply the 
isserstoffionenkonzentration, p. 167-170, 192 
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A CONVENIENT MODIFICATION OF THLE BIURET TEST* 


By Davin H. Kune, M.D., Los ANGELEs, CALIF. 


Sin Biuret test is still regarded as the most important color reaction for 
proteins and protein derivatives; therefore, the publication of a convenient 
modification seems justified. 

Technic.—One e.c. of Haines qualitative solution is placed in each of two 
Wassermann test tubes. The solution to be tested for protein is then added, 
drop by drop, to one of the Wassermann tubes. From 5 to 20 drops are suffi- 
cient. A purplish, violet or blue rine will develop at the point of contact of 
reagent and solution in the presence of albumin or derivatives. At the same 
time, a reddish hue appears in the overlying solution. In case the ring forma- 
tion is not definite, mix the contents by shaking the test tube. Natural albu- 
min gives a deep blue or purplish color. Peptones and polypeptides give a 
pinkish, slightly red tinge. 

The second test tube is useful as a control to detect the positive reaction 
if it consists only of a change to a deeper blue. 

A special Biuret reagent can be made up by combining 9 ¢.e. of 10 per 
cent sodium hydrate and 1 ¢.c. of 1 per cent copper sulphate. The test is then 
conducted in the same manner as outlined above. The color is lighter and 
more of a pinkish-red. However, this reagent is not stable, because a precipi- 
tate of cupric hydrate forms after a few days. 

This modification offers the following advantages: 

1. The standard test for Biuret requires two reagents: the first, a strong 
alkali; the second, a weak (1 per cent) copper sulphate solution. The latter 
has to be made up for this reaction and added with great care, drop by drop, 
to the unknown solution in order that the blue color does not cover the reae- 
tion. 

The outlined modification requires only one reagent which is widely used 
for sugar detection and, therefore, is on hand in most laboratories. 

2. This modification is conducted as a microreaction and requires, there- 
fore, very small amount of the unknown solution. 

3. The modification is conducted as a ‘‘ring test.’’ 





4. The result is cheeked by the use of a control. 
Of the other commonly used sugar reagents, Benedict's qualitative reagent 
in be adapted to this reaction by diluting with a double amount of 10 per 
cent sodium hydrate. Fehling’s reagent can only be used by combining 2 ¢.c. 
of Solution B, or an equal amount of 10 per cent sodium hydrate with two 
lrops of Solution A (copper sulphate). Neither of these reagents is so satis- 
} factory as Haines solution. 


$17 TOWNE AVENUE. 


*From the Laboratory of the Golden State Hospital. 
Received for publication, May 1, 1929 
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A MODIFICATION OF THE ORSKOV SINGLE-CELL TECHNIC* 
By D.C. B. Durr, M.A., Toronro, CANADA 


RSKOV' has described a simple and efticient method of obtaining single 

eell cultures which has been used with suecess by Crowell? and others. 
It is the purpose of this communication to describe certain modifications of 
the original method, which seem to do away with the chief objection that has 
been raised to this method; ie. that, during the actual picking off of the 
microcolony which has developed from a single cell, the operator must lose 
sight of the field, owing to the necessity of substituting a dummy objective 
on which the needle is mounted 

The essentials of the original’ procedure are as follows: A dilute saline 
or broth suspension of the organism is spread upon an agar plate. A block 
of agar is removed, with precautions as to sterility of technic, from a portion 
of the plate where it is thought the individual bacilli will be reasonably sepa- 
rated. The block is mounted upon a sterile glass slide, the surface of which 
has previously been scored with fime lines by means of a diamond pencil 
The slide is placed in a graduated mechanical stage of a microscope. By 
using a high power ‘‘dry’’ lens, a single cell is located and centered in the 
field of vision. The location on the mechanical stage is noted. The high 
power lens is then replaced by one of lower magnification, which is focussed 
down upon the complex of fine lines on the surface of the glass slide, and 
immediately below the agar block. A careful sketch is made of the manner 
in which the lines intersect; this sketch is later used to relocate accurately 
the site. The slide is then removed from the microscope and placed, with 
adequate provisions for moisture, in the incubator for a few hours until micro- 
colonies have formed. The slide is then replaced on the stage. The original 
site is first roughly found by the calibration of the mechanical stage, and 
then accurately by relocating the complex of lines indicated in the sketch 
On focussing up from these lines, a microcolony should be found exaetly in 
the center of the field. This colony has developed from the original single cell. 
The objective is then replaced by another upon which a sterile needle has pre 
viously been mounted, with wax or plasticine. The tube of the microscope is 
then lowered until the needle touches the colony, and is again raised. The 
organisms adhering to the needle may be wiped off by a loop of sterile broth 
and inoculated into a suitable medium. A subsequent examination of the field 
is made to see that the needle has disturbed only the colony desired. 

This method, while entirely practicable, has disadvantages which have been 
overcome by certain changes in the procedure, the most important of which, 
as will be seen below, is the system of picking off the microcolony under direct 
observation, by means of an apparatus of the Chambers micromanipulator 


; 


type.” The detailed procedures are elven below. 


*From the School of Hygiene, University of Toronto 
Received for publication, May 31, 1929 
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z. A supply of finely and irregularly scored o lass slides, marked in one 
corner to ensure proper orientation, are kept in 95 per cent aleohol, and are 
removed and flamed as required. A supply of sterile capillary pipettes or 
needles, for use in the micromanipulator unit, must also be on hand. 

2. From 10 to 12 ¢.c. of a sterile 2 per cent nutrient (infusion) agar, con- 

taining 1 per cent dextrose, is poured into a Petri plate. In working with 
(. diphtheriae the agar may be enriched by the addition of sterile normal 
serum. 
3. A fairly thin suspension (about No. 1 or No. 2, MeFarland seale), the 
proper density of which can be determined only by experience, is made in 
nutrient broth. The suspension should be made from an eighteen- to twenty- 
four-hour culture into broth at incubator temperature, and should not be al- 
lowed to cool. In the case of organisms, such as C. diphtheriae, which tend to 
hold themselves in clumps, the suspension is passed through a coarse alundum 
filter, the procedure being carried out at incubator temperature. The result- 
ing suspension contains practically nothing but single cells. 

$. One or two loops of the filtered suspension are placed at the periphery 
of the agar plate, and spread in the usual manner with a sterile glass spreader. 
The spreader passes only onee over the plate. so that the organisms are com- 
paratively close together at one side, and are far apart at the other. The 
plate is then placed in the incubator for about one hour. It has been found’ 
that a preliminary incubation increases the refractive quality of the bacteria 
and renders them easier to see 

». A strip of agar, slightly less in length and width than the scored slide, 
is cut with a sterile knife from the plate, so that a gradation in the number of 
organisms per unit area will be found from one end to the other. This is 
mounted on the flamed slide, the scored side of which is upward, taking care 
that no air bubbles are left between agar and shide. 

6. The mounted preparation is placed on the mechanical stage, and searehed 
with a high power ‘‘dry”’ lens for single cells which are well separated from 
their adjacent neighbors. An area on the slide can quickly be found econtain- 
ing a large number of single cells suitable for isolation. In this laboratory a 
Zeiss binocular microscope is used, with Zeiss K 15X oeulars, a Reichert 6b 
objective for searching, and a lower power objective for drawing lines. 

As many as ten isolations may be made from one strip of agar. It is not 
advisable to make more, as during this time the organisms are exposed to the 
drying effect of air currents, and are not at the proper temperature. It is 
preferable to work in a fairly warm room, without drafts. 

7. After the cells have been accurately located, as explained above, the 
slide is placed in a Petri plate, containing moist blotting paper, and incubated 
for a period of twelve hours until microcolonies, barely visible to the naked 
‘ve, are formed. These colonies may be seen without much difficulty at the 
thickly seeded end of the strip. 

8. The slide is replaced, properly oriented, upon the mechanical stage, and 
one of the single-cell colonies is relocated as rapidly as possible. The low 
power No. 3 objeetive is then used to give sufficient clearance between lens 
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and agar for the introduction of the tip of a pipette mounted in a micro- 
manipulator unit. The colony is picked off by the pipette under the direct 
observation of the worker, and the tip of the pipette or needle is broken into 
a small amount of serum broth, which should be at incubator temperature. 
The quantity of broth should not exceed 2 ¢.c. By the use of amounts greater 
than this, the number of successful growths from isolations is greatly decreased. 

9. The procedures outlined in No. 8 are repeated as rapidly as may be for 
each colony known to have grown from a single cell. It is then possible to 
make ten isolations from one preparation of which from five to eight will 
produce successful growth. 

While the employment of the Orskov method, as modified above, required 
care and accuracy in its execution, it seems to demand no abnormal degree of 
technical skill, and a very short period of practice suffices to produce a sue- 
cessful operator. As compared with even the most carefully worked out sys- 
tems* of the ‘‘hanging drop’”’ type, it appears considerably simpler and very 


much more rapid. 


REFERENCES 
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BILE: The Important Microscopic Elements In Bile, Hollander, E. Am. J. Med. Se. 1 


o71, 1929. 


In the microscopic examination of bile obtained from the gall bladder and from the bile 
ducts, four elements are found that are diagnostie of pathologie states of the biliary tract; 
bile floceuli, intensely bile-stained débris, agminated cholesterin crystals, and sandlike particles. 

These elements were found in bile both from the gall bladder and from the duets with 


the exception of agminated cholesterin erystals which occurred only in the gall bladder. 


GRAM REACTION: The Cell Wall and the Gram Reaction, Burke, V., and Barnes, M. W. 
J. Bact. 18: 69, 1929. 


The Gram reaction of yeast cells is due to, and influenced by, the same factors that 
determine and influence the Gram reaction of bacterial cells. 

The bacterial cell has a definite cell wall. After the cell is crushed and the protoplasm 
extruded, the empty sae ean be seen. In appearance it resembles the empty sae of a crushed 
yeast cell. Both are unstained after exposure to the Gram stain. 

The breaking of the cell wall causes the protoplasm of gram-positive bacteria, and 
of yeast cells, to become gram-negative. The protoplasm within intact cells and the extruded 
protoplasm may have the same Py, and stain differently. The extruded protoplasm cannot 
be made gram-positive. 

Acid and alkali readily penetrate the cell wall. They interfere with the Gram reaction 
by affecting the passage of the dye-iodine precipitate through the cell wall. They alter the 
affinity between dye and protoplasm but this is not part of the Gram reaction though it 
may interfere with it to a minor extent. Acid and alkali, as well as water, probably affect the 
Gram reaction by altering the permeability of the cell wall. 

The function of the mordant in the Gram technie is that of a precipitating agent. 
The precipitate must be insoluble in water, soluble in the decolorizer. It must less readily 
pass through the cell wall of the gram-positive organisms. The precipitation of the dye 


results in its losing its affinity for the protoplasm. 


The affinity of the aqueous gentian violet for both gram-negative and gram-positive 
bacteria or the extruded protoplasm can be increased by hydrogen peroxide and alkali. 
Protoplasm so treated resists decolorization. This reaction has been confused with the true 
Gram reaction. It is nullified by the action of Gram’s iodine. The authors have designated 
this reaction as the pseudo-gram reaction. Since hydrogen peroxide and alkali are quite 
different agents it is possible that more than one reaction is involved in what we have termed 
the pseudo gram reaction. 

Any factor that alters the cell wall or the dye-iodine-precipitate may affect the Gram 
reaction. The protoplasm of the cell plays no part in the Gram reaetion, Bacteria are gram 


positive, gram-negative, or gram-variable depending upon the permeability of the cell wall. 


MENINGOCOCCUS: Isolation and Cultivation of, Gosling, R. J. A. M. A. 93: 611, 1929. 


To nutrient veal infusion broth, 1 per cent of destrose and 0.25 per cent of agar are 
added. The reaction is adjusted to P,, 7.2 to 7.4. The mixture is tubed in 10 ¢.c. amounts 
and sterilized in the Arnold apparatus one hour on two successive days. It should be firm 


enough when cold to hold its shape when gently inverted, should offer no resistance to the 


needle, and should be semifluid when at incubative temperature. 
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| meningecoceus appears on the surface within from eighteen to ninety-six hours. 
Ihe , ilu s thorough tended with the upper half inch of the medium and a 
| » stab n { , hos 


POLYMORPHONUCLEAR COUNT IN NEWBORN: Sanford, H. N. Am. J. Dis. Child. 
oe: 241, Aug., 1929 


Sanford reports won the Cooke and Ponder modification of the Arneth eount im in 
lL. The pol morphonuclear leucoevtes of the newborn show a preponderance of the 


Only a few of the trilobed polymorphonuclear cells exist at birth, and none of the 


er mult d forms appear unt e ninth day. 
There is ip ender rd the adult mean 

A stud of the we rl ted ment ells in Class I multiplied by l; Class II by Ze Class 
Ill b . nd Class IV by 4 Add and divide by total number of cells; normal adult 
avernge: 2.74) sl s that the polymorphonuclear count of the newborn undergoes rapid 
readjustment as the ells mature On the first dav, when there is such a preponderance of 
young, single lobed cells of Class I, the mean is only 1.48. This inereases rapidly until the 
tenth dav, when it is O7, indicating marked tendeney to arrive at the stable adult mean 

fe 2.74. 


VOGES-PROSKAUER REACTION: Bedford, R. H. Bact. 18: 95, 1929. 


The eulture medium consisted f proteose-peptone, glucose, and dipotassium hydrogen 
osphate, which was inoculated with a known positive test organism, and incubated at 37 
for a definite period of time. To 2.5 ¢.c. of the culture medium, 10 mg. of sodium peroxide 


were added and immediately afterward 1 e.c. of 40 per cent sodium hydroxide; the culture 
tube was then placed in boiling water for one minute, and then shaken vigorously. In less 


than one minute the color became pereeptible, 


ADAPTATION OF E METHOD TO LABORATORY PRACTICE 


lnstend of weighing out 10 mg. of sodium peroxide, a sufficient amount can be held 
on the end of the wire of an inoculating needle, the loop of which has been bent to the shape 
of the letter ‘‘M,’’ or any other solid surface will do just as well. This is then placed in 
the culture medium and gently warmed over the Bunsen flame, at the same time constantly 
agitating the contents of the tube. 

The addition of too great a quantity of the sodium peroxide will cause further oxidation 
of the diacetyl compound and consequent loss of color. Any doubt as to the positivity of 
the test can be set at rest by pouring the contents of the culture tube into a white porcelain, 
evaporating dish; the white background makes a more definite contrast and any color can 


be readily deteeted This has been found a convenient adjunet in the laboratories. 


BLOOD SUGAR: Effect of Liver on, Blattner, H., and Murphy, W. P. J. A. M. A. 92: 
1332, 


1929. 


A study of the effect of liver feeding on the blood sugar indicates that whereas 
previously liver has been regarded as an unsuitable article of food for diabetic patients 
because of its glycogen content, it is now known to have a_ beneficial effect on the blood 
sugar of these patients. 

The liver fractions that are effective in the treatment of pernicious anemia have no 
effect on the blood sugar, whereas certain liver fractions that are ineffective in the treatment 
of pernicious anemia have an effect on the blood sugar like that of liver. 

Four patients with diabetes taking liver daily or from three to five times a week 
have been observed with repeated blood sugar determinations for approximately one year, 
while in two who were followed for twenty and thirty days it was found that the blood 


ir had remained at a constantly lower level than previous to liver therapy. 
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ABSTRACTS 19] 


These observations suggest that liver contains a blood sugial reducing substance nective 


when taken by mouth, nontoxic, and with an effeet on the blood sugar concentration similiar 
to that obtained with insulin. 

It is difficult to estimate the quantity of liver that il] replace a known amount of 
insulin, but the authors feel that 180 gm. of liver will have an effeet on the blood sugar 


of certain diabetic patients equal to that of from 10 to 15 units of insulin, 


RETICULOCYTES: Response of to Liver Therapy, Minot, G. R., Murphy, W. P., and 
Stetson, R. P. Am. J. Med. Se. 175: 5S1, 1929 


The anemia of pernicious anemia is primarly dependent upon the failure of the primitive 
eells in the bone marrow to differentiate toward maturs erythrocytes. 


In pernicious anemin there occurs with extraordinary regularity a prompt, temporary, 


‘ 


pronounced inecrense of the reticulos vtes in 
potent fractions of liver. The number of reticulocytes 


the peripheral blood following the administration 


of large amounts of liver, kidney, ot 


usually remains definitely elevated for about nine days. 


The reticulocyte response, which has been studied in more than 150 cases of pr ricious 
anemia, is useribed to the spect retive per nelple effective in pernicious nnemin yromoting 


} 
the growth of the primitive cells that crowd the bone marrow in relapse, probably hasten 


ing or permitting their maturation, 


The height to which the percentage of reticulocytes rises i the usual case is in 
inverse relation to the level of the red blood cells. Causes with more than 3 million red 
blood cells per camnm, exhibit never more than a slight response of the reticulocytes. In 
essentially all cases however, treated with adequate amounts of active pr neiple, the red blood 


cells rapidly increase to normal 


Accompanying the resporisc oft the ret uloevtes other immature types of formed bone 
marrow elements may appear in the blood and the white blood cells and platelets increase 
in numbers. Very large amounts of effective material may favor the appearanee of many 
immature bone marrow e¢ells. 

Small amounts of effective material, or complications of the disease, may cause only 
i slight rise of the reticulocytes Which om \ bee «le laved. 


When submaximal quantities of liver have been fed, the effect of additional amounts 
will he re flected in the course ti ke no obw the reticuloevtes, \ wenk response miv not soon 
be followed by significant inerense of the total number of red blood cells. If treatment is 


commenced when there is 2 consideruble Spontaneous INECTeUSE ot reticuloevtes, ol when this 


has just occurred, no subsequent rise of these cells may follow. The feeding of large 
amounts of liver produces no response of the reticuloeytes in normal persons. Liver therapy 
In many cases of ‘secondary’? anemia is different matter than the treatment of pernicious 
anemia. 

A reticulocyte response to liver therapy may occur in other cases of anemia than 


pernicious anemia, but it is absent or slight in ordinary cases of ‘fsecondary’’ anemia 
Some unusual cases and some enses of anemin associated with preenaneyv have shown a marked 
response of the reticulocytes like that seen in pernicious anemia. This has also oecurred in 


sprue and in anemia due to the fish tapeworm, 


‘TUBERCLE BACILLI: Primary Culture of: A Simple Glycerol Water Crystal Violet 
Potato Cylinder Medium for Diagnostic Cultures, Corper, H. J., and Uyei, N.. Arch 


Path. 7: 835, 1929. 


The following simplification of the original technic is described: 

One cubic centimeter of suspected material is beaten to a homogeneous pulp and in 
troduced into a sterile centrifuge tube of 15 e.e. capacity with 1 ¢.c. of 6 per cent sulphuric 
cid (containing 17 ec. of 96 per cent [specific gravity, 1.84] sulphurie acid in 500) ee 


‘f distilled water) and mixed. After incubation at 37° C. for thirty minutes, the contents 


f the tube are mixed with about 10 ¢.c. of sterile 0.9 per cent sodium chloride solution and 














192 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


centrifugated. The residue, after the supernatant fluid has been decanted, is seeded on the 
surface of the glycerol water erystal violet potato cylinder medium, the eulture tube being 
capped with tin foil after the cotton plug has been lightly impregnated with hot paraffin to 
prevent drying out of the medium. The medium is prepared by placing 1.5 ¢.c. of 6 per 
cent aqueous solution of glycerol (made with pure tap water or distilled water) in a sterile 
culture tube, 6 inches by *4 inch (15.24 by 1.9 em.) in size, in which has been inserted 
the crystal violet potato cylinder, about 3 inches (7.6 em.) long and %§ inch (1.59 em.) in 
diameter. The latter made by soaking a clean potato eylinder halved longitudinally, in a 


‘carbonate solution 


freshly mixed 0.0015 per cent standard erystal violet in 1 per cent sodium 
(prepared from the pure anhydrous salt). The entire medium is sterilized in an autoclave 
at 15 pounds (6.8 Kg.) pressure for thirty minutes. Excessive or prolonged heating of the 
medium during sterilization is to be avoided. The culture tubes should be ineubated in the 
dark with due precaution being taken to avoid drying of the medium or contamination. A 
luxuriant growth should occur on this medium within from two to six weeks; but if the 
culture is negative, the tubes should not be discarded for diagnostie purposes until after 


three months* observation at incubator temperature. 


MEDIA: Sodium Chloride Media for the Separation of Certain Gram-Positive Cocci from 
Gram-Negative Bacilli, Hill, J. H., and White, BE. C. J. Bact. 17: 45, 1929. 


It has been found that P,, 6.0 sodium ehloride agars, with salt coneentrations from 
2 through 20 per cent, exert marked inhibitory action on the growth of bacilli of the 
typhoid, paratyphoid, dysentery, and colon groups, on species of Proteus, Pseudomonas, on 
diphtheroids, and on Bacillus anthracis. The gram-positive cocci studied tolerate high salt 


ou ver cent sodium chloride agar. 


— 


‘oneentrations, all being positive on transfer from | 


In Py 6.0 broths, with salt concentrations from 2 through 25 per cent, the same 
differential bacteriostasis may be observed, although to a lesser degree than on agar. 

It has been found that when mixtures of cocci and bacilli in different proportions are 
cultured on appropriate salt agars, the cocci invariably outgrow the bacilli and may some 
times be recovered in pure culture. 

The use of 6, 8, 10 and 15 per cent salt agars greatly facilitates the isolation of gram 
positive cocci from specimens from mixed infections. 

The use of such salt agars is therefore suggested for the inhibition of gram-negative 


bacilli and for the isolation of gram-positive cocci. 


TISSUE: Staining of Tumors of Spongioblastic Origin, Foot N. C. Am. J. Path. 5: 239, 


1929. 


Material: Frozen sections of tissue fixed in 10 per cent formalin are eut 15 to 20 
microns, thickish sections are more easily manipulated without tearing and the processes of 
the spongioblasts, which may branch in all directions, are less apt to be cut off in the 
plane of section. 

Bromuration: The sections are washed in distilled water and bromurated by the 
Globus technic, being placed in 10 per cent ammonium hydroxide for twenty-four hours, 
washed briefly in distilled water and transferred to a 10 pel cent solution of 40 per eent 
concentrated) hydrobromie acid, where they remain for five to twenty-four hours. They 
are then transferred to Cajal’s formalin bromide (3 gm. NH,Br in 15 per cent neutral 
formalin, 100 ¢.c.) where they may be stored until wanted. Although the ammonia bath is 
supposed to serve as a deformalinizing agent, it is found that the sections become more 
surely impregnated if they have been in formalin-bromide for a few hours. The tissue 
sections should be handled, throughout the process, with a glass spatula, made by bending 
about one centimeter of the end of a glass rod to an angle of 60 to 80° and pinching it 
out thin and flat while still hot and soft, with warmed pliers, so that its broad surface runs 
transversely, like a scoop. This avoids the tearing of sections so common when glass needles 


are used, and it facilitates their transferal from bath to bath. 
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Impregnation: The sections are washed in two changes of distilled water and placed 
in about 35 e«.e. of weak silver carbonate solution, which has been hented to about 45° C. The 
vessel is then set in an ineubator at 38° CG. for half an hour The silver solution is made 


up by mixing 50 «.c. of 10 per cent AgNO, with a like amount of 5 per cent Na ,CO,, shaking, 


allowing the heavy white precipitate to settle and decanting the supernatant fluid. The 


precipitate is then washed in 250 e¢.c. of distilled water and nguin allowed to settle. It is 


next nearly dissolved, after decanting most of the supernatant fluid, by adding strong 
ammonium hydroxide drop by drop and continually shaking the graduate, until only a few 


vith distilled 


gravish granules remain undissolved The solution is then meade 


water and stored in a brown bottle, where it will keep for days. If a precipitate forms in 


the bottle, it should be filtered off The used silver dinmino carbonate solution, however, 
must never be poured back into the bottle. The sections become reddish brown in this bath. 
Reduction: After washing them in two changes of distilled water, they are brought 
into ail per cent neutral formalin for 2 to 5 minutes; in a few seconds they become 
ochraceous gray to black and two minutes is usually enough time tor com ete reduction 
Toning: Thes are then washed in water, tap-watel is no longe. inndmissable after 
reduction is complete, and toned for two to three minutes in a 12500) solution of gold 


removes the vellows 


chloride. This keeps well and may be used repeatedly until it no longer 
and browns from the color scheme of the sections, whieh indicates that it is ex isted. I] 
use Merek’s brown: acid AuCl, the cheaper vellow salt will probably serve just as well 
Fixation: After washing, the sections are fixed in 5 per cent sodium thiosulphate fot 
two to five minutes, which removes the metallic luster from their surtace, takes out super 
Huous metallic salts and renders the tissue pliant. 
Mounting: After washing away the Vpo, each section 1s mounted upon a clean eluss 
slide by being floated over it, one corner pinned to the slide with the glass spatula and the 
slide removed from the water at 2 distinetly obtuse angle; bringing it out at no ungle 


too acute with the surface of the water crentes eddies that wrinkle the seetion. Loose or 


crumpled edges are brought out flat on the @lass by immersing the slide edgewise, deeply 
enough in the water to float them free, holding it at right angles to the surface and moving 
it gently up and down until all tabs and loose ends have been straighten out It is then 
blotted firmly with several lavers of smooth, unpatterned filter paper, timid blotting usualls 
results in the section adhering to the paper, rather than to the slide If the sections be 


blotted firmly enough, it will be found that no egg albumen-glyeerin adhesive need be used 
on the slides. The section is then anchored by the Mallory and Wright celloidin methed: 
it is flooded with 95 per cent alcohol from a dropping bottle, then with absolute aleohol and 
once more blotted dry. A few drops of very thin celloidin are then flowed over the section 


ind gently blown upon until they set in a thin film. The process is then reversed; a few 


drops of absolute alcohol, followed bys 95 per eent alcohol, are dropped over the eelloidin 
and the slide placed in a staining dish of water. The ceiloidin should be just thick enoug! 


» flow in drops and to set in the thinnest possible film that will 


serve to anchor the seetions 
irmly to the glass. <A little experience will teach one how much celloidin should be dis 
solved in ether, with a little absolute alcohol added to insure complete solution. 

Counterstaining: The sections may now be handled in slotted glass staining dishes, 
ike paraffin sections. They are stained for five minutes in a fresh solution of Harris’ 
hematoxylin and washed in water until they become blue; warming the water or adding a few 
drops of ammonia will hasten the bluing. They are then stained for thirty to forty-five 
seconds in Van Gieson’s stain (10 ¢.e. of 1 per cent aequeous acid fuchsin to 90 ©. saturated 
queous picrie acid solution). The stain is poured off as completely as possible and the 
sections run directly up through 95 per cent and absolute alcohol (omitting a wash in water 
nto xylol with 5 per cent oil of origanum. After a brief immersion in pure xylol, they are 
mounted. 

KESULTS OF THE METILOD 
Nuelei: Brownish red to red, mitotie figures brighter red. 
Cytoplasm: Excepting that of the astroevtes, vellowish red to brown. 


Astrocytes: The fibrillary type will show black fibrils and a faint red cytoplasm; the 
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protoplusn tvpe Ww by Imost entirely black, sove for the nueleus ‘+ Trritution’’ astroevtes 
ire grav to black Vasi r processes (sucker feet) are deeply impregnated and black 

Spongioblasts rhe evtoplasm is reddish vellow or brownish, the polar filaments black. 

} t ! S y ** fil genie areas’? in black if thev be mature enough. Giant 

eells st chietl th the hematoxvl Van Gieson stain, showing little affinity for silvei 

Nerve Ce These re distinetly brownish, wit ‘ “ew black lendrites and blackisl 


Oligoder oy ind Microg Although sometimes well impregnated, these cells are 
t speeu vy stuined, and tl method is not vet recommended for their demonstration. 

Critter Black network on yellowish brown background. 

Ne rf bi bn B K 

I ! Ss Ret ! B K 

( ge Fibers B t ! 

Erythrocytes: { ! \ el to brow? 

Granulocytes and Monocytes: ese usun show very distinet argvrophil granules 

Areas of hemorrhage and necrosis very clear] demonstrated and one may thus 
gauge t presence or absence of degenerative changes very accurately. It is to be noted 
that the bloated, snow-shoe-shaped spongioblasts and the swollen and vacuolated Gitterzellen 
occur chiefly in the neighborhood of necrot areas and represent degeneration forms 
Pseudorosettes are well brought t 


WATER BACTERIOLOGY: The Eijkman Fermentation Test as an Aid in the Detection 
of Fecal Organisms in Water, Leiter, L. W. Am. J. Hvg. 9: 705, 1929 


As originally carried t by Eijkman, tl ter to be examined was mixed with 
of its volume * 9) queous sé tion of 10 per cent glucose, 10 per cent peptone and 5 per 
cent sodium « ride, } ed i fermentation tube and ineubated at 46° C, sacillus eoli, 
f present, overgrew the other bacteria and usually within twenty-four hours was found in 
pure culture or it most pure tur The solution was highly turbid in both the open 
! sed ar sugar fermented with gas formation 

Pure waters, fre Seam at suggestion of feeal « tamination, did not ferment the 
Eijkman solution t 4 Leg CVE in suel ree quantities as 300 e.e. and usually only a 
slight turbidity of t medium was ¢ lent For the examination of contaminated waters 
fermentation tubes of 5 to 10 ©... cay ty were filled with a nutrient solution containing 
l per cent glucose and sn quantities of water added. At 46° C. a positive reaction was 
btained son nstances s s1 ( ntities as 1/100 « 

‘ The 4 ; cee va 
Dextros 10 per cent 
Peptone 1) per cent 
Sodium ehloricde ® per cent 
Water 75 per cent 

rl rie u was sterilized in the sautoelay ut 10 pounds pressure for ten minutes 
it 11 C In carrying out the Eijkman test 1 part of the medium was diluted with 7 
parts of wate | the examination of small quantities of water (10 ¢.c.) ordinary fis! 
hook fermentation tubes were used With larger quant ties, a 250 ¢.e. flask was employed, 
equipped as follows 

A two-hole stopper was fitted with two U tubes the one reaching to the bottom of the 
flask, the other just through the stopper. The outer ends of both tubes were then drawn 
to a thread and sealed With stopper in pln t flask was sterilized in the autoclave at 


15 pounds pressure for fifteen minutes. 


Whe the flask was used, the senled tip of the shorter tube was broken, the flask 


’ th +] nramne proportions of medium and suspected water. The stopper wiis ther 
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eoli and inhibits or destroys other organ 
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and produce typical gas, acid d gro 
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Certain organisms, answering the 
intestines of eold-blooded anim: fiil t 
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A elose correlation exists between 
broth at 46° C., the production of indol, 
utilization of the nitrogen in urie acid 


isolated from warm blooded 
The Eijkman 


four hours and is thus more 


In a high pereentage (92.4 
water the presence of Bacillus 
78.40 pt ; ee nt) of the positive 


Kijkman tests of 


eontrié 


Positive 


quently in marked ist to 


of contamination by 


and be passed by the 


TISSUE: 
239, 1929. 
Fluid 


and 20 e.e. 


Formula: Bouin’s 


commercial formol 


keeps indefinitely. 
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Silver Staining of the Skin and Its Tumors, Laidlow, G. F. Am. 4. 
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Formula): To 300 ¢@.c. tap water add 100 e.e. 
acid. Add an exeess of pierie acid. Shake 

1 in the fluid Ready for use in three days and 
‘i9 

em. gelatin (in practice, a bit of ordinary sheet 
water, warming it over the flame. Place a 


as 


ce, distilled 


large 


_ 
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slide and 


section spreads, stand the slide upright to 


gelatin solution on each 
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iin, holding the section for moment in the desired place with a brush or needle, At 


this stage do not permit the section to dry; when the excess gelatin has drained off, blot 


} 


the seetion and place in mediately in the even ut 45 to 50° C. in formol vapor, secured by 
euving in the oven an open dish of formol. For staining with hematoxylin and anilin dyes, 


> t 


leave the slides 


twenty minutes in the hot formol vapor is: sufficient; for silver staining, 
for several hours or, better, overnight 

Ten Per Cent Lithium Silvet Moditied del Rio-Hortega): To make 120 e¢.e. In a 
250 e.c. glass-stoppered graduate, dissolve 12 gm. silver nitrate e.p. in 20 e.e. distilled water. 

Add 230 e.e. saturated solution lithium earbonate e.p. in distilled water; shake well; 
let settle to about 70 e¢.c. of precipitate; wash well with distilled water 3 or 4 times. 

After settling to about 70 ¢.c. of precipitate, deeant the wash water; add aqua ammonia 


fortior, shaking constantly until the fluid is almost eles 


Add distilled water to a totnrl of 120 « "ap shake ane filter into stock bottle. The solu 
tion keeps for many months. It is so strong that a slight precipitate is negligible. 


Ordinary filter paper is apt to turn brown and discolor the solution while filtering. 
Use Whatman filter paper No. 42 or No. 44 or Sehleicher and Schull No, 589, 

1. Fix in Bouin for three days or in 10 per cent neutral formol for three days. Old 
formol material may be improved by immersion in fresh neutral formol for three days. 


) 


Formol-fixed tissue immersed in Bouin for three days will give nearly perfectly but not 


quite perfect Bouin pictures; a positive endothelial or smooth musele nu leus here and there 
rinal form 1 fixation 


betravs the ori 
Embed in paraftin or celloidin; or make frozen sections. 


‘ 


3. Stick paraffin sections on the slide with Masson’s gelatin glue and harden in hot 
formol fumes: sections so treated seldom float off. 
t+. After removal of the paraffin, wash Bouin sections in running water for twenty 
minutes to remove the picrie acid; wash formol sections for five minutes. 

5. Mordant with the Mallory bleach. Tissue recently fixed in’ formol two to ten 
days) often gives the reaction without mordanting but not constantly. 

1 per cent tincture of iodine, three minutes; rinse in tap water. 
b) 5 per cent hypo (sodium thiosulphate), three minutes, rinse in tap water. 
4 per cent potassium permanganate, three minutes; rinse in tap water. 

d) 5 per cent oxalie acid, three minutes; wash well in running water for ten minutes 

6. Distilled water: change 3 times within five to ten minutes to ensure clean slides entet 
ng the silver solution. 

7. Rio-Hortega’s lithium silver augmented to 10 per cent. Heat the stoek solution in 
the oven to 50° C. and stain in the oven for five minutes. The used solution can be filtered 
into a glass stoppered bottle and used a dozen times or more. 

8. Rinse the slides by pouring distilled water over both sides. 

%. Formol, 1 per cent in tap water; flood the sections frequently for three minutes. 

10. Rinse both sides of the slide with distilled water. 

ll. Yellow gold ehloride, 1 to 500 of distilled water in a Coplin jar; immerse the 
slides at room temperature for ten minutes. The gold solution may be used many times 

12. Rinse both sides of the slides with distilled water. 

13. Oxalie acid 5 per cent; pour on the slide and leave for ten minutes. 

14. Rinse with distilled water. 

15. ilypo, 5 per cent; pour on slide. Change as often as it becomes turbid for ten 
minutes. 

16. Wash w 


The Mallory bleach solutions and the formol may be left on the slides for an hour 


ll in running water. Counterstain if desired and mount in balsam. 


or more without harm. Even the silver solution may vary in strength from 2 per cent 


to 15 per cent, the time in silver from two to 10 minutes and the temperature of the silver 


solution from room temperature (twenty minutes) to 60° C.; though the longer times and 
the higher temperatures are likely to give precipitates and dirty slides. After the formol, 


the slides may be left overnight in gold or in oxalic acid; and at any point in the technic 


e slides may be left overnight or over Sunday in distilled water or in tap water. 
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TUBERCLE BACILLUS: Medium for, Corper, H. J., and Uyei, N.) Arch. Path. 7: S855, 


1929. 


The following medium is proposed tot subculture after isolation by the potato geutian 


iolet method of Corpr r: 


Mashed autoclaved potuto oe per cent by owe ait 
Glycerol 2.0 per cent by weight 
A gar-augar 15 per cent by weight 
Distilled water 71 per cent by weight 


TISSUE STAIN: A Method of Staining Brown and Melanotic Pigment, Lasnier, E. P. 
Virch. Arch. f. path. Anat. 266: 699, 1928 


The sections should be thin (3 to 5 miern 
Stain: 
Aiehl’s Carbol Fuehsi l part diluted with ZO to B25 parts of tup Water 


The secTIONS mre stiined ly, to lt, minutes, depending on Whether they are frozen, 


celloidin or paraffin sections They are then washed with water until the excess of stain is 
removed; this requires some seconds but the stain is not injured by longer irrigation Strong 
stuming with reduced hematoxylin hematin follows: 

The sections are washed for a few minutes in water that is changed a couple of times. 


It does not hurt them to stay longer in water but on the contrary improves them as It gives 
the hematoxylin a beautiful blue shade. The differentiation and drying are brought about 
it the sume time This is the delicnte moment of the technic. It is advisable not to make 
the differentiation under the microscope for decolorizing takes place very quickly and the 
hole thing may become decolorized while the specimen is being carried to the microscope, 


} 


It is advisable to sacrifice a half dozen sections in the beginning until the examiner learns 
to differentiate from the naked eve appearance. The water is removed by drying as well 
us possible with filter paper. The sections are then flooded with 95 to 97 per cent alcohol. 
The aleohol removes the excess of fuchsin and as soon as there is no longer any visible red 
olor removed (between four and six seconds) and the violet-blue color of the hematoxylin 
ippears, the sections are flooded with xylol. The excess of xvlol Is sponged off and the 
specimens cleared with xylol and enclosed in balsam. 

The nuclei appear violet or deep blue, the protoplasm blue or pale violet, the pigment 


brighht red, The fibrils of the 1} ] 


‘art musele appear reddish violet to lilae violet depending 


on the degree of their differentiation; the sarcoplasm is lilae or very pale violet, almost un 


stained. The pigment granules are bright red, the erythrocytes often have a rosy shade but 


n well differentiated specimens they have a greenish-lilae color. 
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EDITORIALS 


The Poliomyelitis Epidemic in Manitoba—1928 


N DISEASES which show as much variation in severity as poliomyelitis, i1 
is very difficult to evaluate the effect of any particular form of treatment 
Controlling the results and ealeulatine the probable error are almost ImpoOssi 
ble. One of the nearest approaches made to the solution of this difficult situ 
ation is presented in the cooperative investigation published by the Medical 
Research Committee of the | niversity of Manitoba, which deals with the re 
cent epidemic of poliomyelitis in Manitoba. It is evidently the first of a series 
of publications to be presented by the Department of Health and Publie Wel 
fare 
The epidemic began July 1, 1928, and lasted four and a half months, dur 
ing which time there were 435 cases within the province; of these, 302 were in 


Winnipeg or its suburbs. There were thirty-seven deaths (8.5 per cent). The 





report contains a complete review of 161 cases which were especially observed. 





198 














109 


OF these patients seventeen died, fifty-four had residual paralysis, and ninety 


recovered complete 


The most significant part of the study consisted in observations on the 
effect of the administration of convalescent sermm. This was first observed in 
human beings by Netter, follotving the observations of Romer and Joseph that 
convalescent serum contains Immune bodies, and following the further demon 
stration by Flexner and Lewis that such serum delays or may prevent the 
onset of the disease im eXp rimentalls inoculated monkeys, Since Netter’s 
observations, several investigators have reported favorably on the use of con 
valescent serum in the treatment of poliomvelitis 

Serum was obtained from volunteer donors and was pala for at the ayp- 
proximate rate of S10.00 for each 100 ¢.¢. of blood These donors had had the 
disease froma few months to thirst, three Vvears pl VioUsl\ After pooling the 


serum, it was, for the most part, administered intramuscularly in doses of 


than one dose seemed not to inerease the 


25 ¢.¢. The administration of more 
beneficial results over the effeet of a sinele dose 

Seventy-four patients, in whom the diagnosis was confirmed by spinal 
puneture, received serum when they were in the preparalytic stage of the dis 
ease, OF these, shehtly more than 93 per eent completely recovered; about 
7 per cent had some residual paralysis, and none died. Of thirty-three patients 
who received serum after the onset of paralysis, 22 per cent recovered com 
pletely, 45 per cent had residual paralysis and 33 per cent died. Of fifty-four 
patients who did not receive serum, 26 per cent recovered completely, 63> per 


t is of course 


cent had residual paralysis, and 1] per cent died. Although 


impossible to determine that the treated and untreated patients were absolutels 
comparable, evidence is presented to show that they were in no way intention 
ally seleeted and the great difference in the end-results seems significant. For 
instance, of the patients who had early paresis or paralysis, 62 per cent of those 
treated recovered : only »() per cent recovered in the control Vroup. Of pa- 
tients who had early paresis alone, 67 per cent of those treated and only 40 
per cent of the untreated recovered. Not only is the end-result of importance 
but the immediate effect of the treatment is impressive. Within a few hours 
there was a drop in temperature and recovery from most of the symptoms of 
which the patients complained. The conelusion seems justified that the use 
of convalescent serum is of value when administered in the preparalytic stage 
and that the intramuseular route of administration is ‘‘simple, safe and suffi 
ciently efficacious to justify its use during an epidemie.”’ 

Further observations are of interest and may be summarized as follows: 

No significance could be placed on the faet that the disease was more 
prevalent among males than females. The evidence presented indicated noth- 
ine for or against the transmission of the disease by food, air, animals, or 
otherwise, exeept by contact with persons by some medium or mode yet to be 
demonstrated. It is safe to infer that when this contact occurs the onset of 
the disease appears from five to seven days afterward; henee, the desirability 
of rigid isolation of persons suspected of having, or having, the disease. 

The greatest incidence of the disease was in children of from five to ten 


years but among children less than five vears of age the incidence was almost 
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as great. In the country there was a relatively larger number of patients more 
than fifteen years of age than in the urban population. The distribution of 
cases in Winnipeg was central, while certain densely populated areas were 
practically free. 


The greatest number of deaths occurred between the ages of five and nine 





years. Whether patients were treated or untreated the prognosis was, as a 
veneral rule, more serious when the cell counts were high. Seventy-nine per 
cent of the spinal fluids examined (116 cases) showed a cell count of between 
10 and 200 cells for each cubic centimeter; the highest number was 1809 cells 
In the early stages of the disease most of the cells were polymorphonuclear 
leucoeytes. 

Albuminuria and the presence of erythroeyvtes in the urine were frequently 
noted. In thirty of forty-three cases leucocytosis and lymphocytosis was the 
rule. A composite colloidal gold curve would read 0123210000, 

Of the ninety patients who became paralyzed, fifty-one were paralyzed on 
the third day. More than 50 per cent of the patients had the following symp 
toms appearing in the following order: fever, frontal headache, stiff sore neek 
and back, and lumbar pain. Most of the symptoms appeared within the first 
three days. Absent abdominal reflexes were observed in one-third of the cases 
and adenitis in one-fifth. Kernig’s sign was present in more than one-third 
of the eases; the spinal sign, in three-fourths. Knee jerks were absent in one 


third and paresis or paralysis, in half of the cases. 


ERRATUM 


In the article by Barclay E. Noble, entitled Experimental Elimination of 
Adhesions Caused by Intrape ritoneal Injection of Neoarsphenamine, October 
issue, in the table on page 21, under the column head **Peritonitis’’ there 
should be the following qualifying footnotes: In the cat series the peritonitis 
consisted of 10 ¢.c. of a sterile fluid and evidence of recent adhesions: in the 
glucose series the peritonitis was localized to a small peri-intestinal abscess ; 
in Ringer’s solution series the peritonitis was purely chemical; and, in the 
sodium biearbonate series the peritonitis was secondary to the intussusception. 


In the entire series, no generalized bacterial peritonitis was produced. 
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Report of the Committee on Necrology 


Four times during the past year has death invaded the ranks of this or- 
ganization and taken from us, the communities they served, the profession 
they loved and the friends and families they held dear, those whom we regret 
greatly to lose. Four men have been cut down in the midst of their produe- 
tive years and at the height of their usefulness. In these days when we ean 
ill afford to lose men whose lives have been given to the promotion of clinical 
pathology, their loss is keenly felt. 

The East, the Central States and the West are represented in this loss. 
Dr. Joseph Rankin Losee and Dr. John Hewat both resided and worked in 
New York City, Dr. Marinus Larsen Holm in Lansing, Michigan, and Dr. 
Carl O. E. Werner in San Francisco. 

Nature is apparently wasteful in some of her methods and nowhere is 
this apparent waste so evident as in the snapping off of the lives of those who 
have diligently labored and become wise by their labors and of great useful- 
ness in the world. But though they rest from their labors their works do 
follow them, the memory of their lives and works will be a leaven of comfort 
to those who follow in their train. 
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The Committee presents herewith biographical data upon each of these 
and requests that this report be placed upon our records and expressions of 
our sincere sympathy be sent to the respective families. 


J. UJ. Buack. M.D... Chairman. DALLAS. TEXAS. 


JOSEPIL RANKIN LOSEE, M.D. 


Dr. Joseph Rankin Losee was born November 12, 1883, at Collins Bay, 
Ontario, Canada, and died February 6, 1929, at St. Petersburg, Florida. 
His preliminary education was obtained in the publie schools of Ontario 
and Queen’s University at Kingston, Ontario, where he received a B.A. degree 
in 1904. He was graduated with the degree of Doetor of Medicine from the 
Long Island College Medical School in 1907 

Ile served an internship in St. John’s Hospital, Brooklyn, New York, 
1907 to 1909, then in the Hospital for the Ruptured and Crippled, 1909. Ie 
was House-Surgeon in the New York Lying-In Hospital in 1910, and Patho 
logic Intern in New York Lying-In Hospital in 1911.) In 1912 he was ap 
pointed Pathologist to the Lying-In Hospital, which appointment he held until 
the time of his death 

Ile was Director of the Laboratory and Executive Officer in the New 
York Polyelinie Hospital and was Professor of Pathology in the New York 
Polyelinie Hospital and Medical Sehool. 

He was a member of the American Medical Association, the American 
Society of Clinical Pathologists, New York County and State Medical ) 
cieties, New York Academy of Medicine, New York Pathological Society, and 


Alumni Soeieties of New York Ly ing-In Hospital. 


JOHN HEWAT, M.D. 


Dr. John Hewat was born in Scotland and graduated from the University 
of Edinburgh in 1909. 

He served in a division of the British Army during the World War as 
Chief Sanitary Inspector in India, Arabia, and Mesopotamia. 

Later he was Laboratory Director for the State Board of Health in Maine 
for about two years. From there he went to the Central Maine General Hos 
pital at Lewiston, where he was Pathologist for two years. 


Following this he became associated with the National Pathologie Labo 


ratories as Pathologist in New York City, and was engaged in this work at 


the time of his death which occurred on February 13, 1929. 


























CARL ©. WERNER, M.D. 





K. 
Dr. Carl O. E. Werner was born in Strassbure in 1876. Tle studied medi- 
cine at the University of Berlin and Jena in Germany. He graduated from the 
latter in 1901. 
He went to Singapore the following vear where he praeticed until 1915. 
This gave him a wonderful opportunity to aequire a widespread experience 


in the theory and practice of tropical medicine, 





He came to San Franciseo in 1916 where he specialized in Clinical Path- 
ology. For ten vears he was Pathologist to the Franklin Hospital, and during 
the past vear filled a similar position at the St. Joseph’s Hospital in the same 
city. 

In 1928 Dr. Werner was appointed Instructor in Tropical Diseases at the 
Medical School of Stanford University. This position he held at the time of 
his death. 


Dr. Werner died February 21, 1929. 








MARINUS LARSEN HOLM, M.D. 














Dr. Marinus Larsen Holm was born in 1878. He received his medical 
education at the Medical School of Northwestern University, from which he 
graduated in 1907. 

He was City Chemist to the Chicago Health Department in 1906 and 
1907 and State Bacteriologist of Michigan in 1907 to 1914. 

Dr. Holm served during the World War and later was a member of the 
City Board of Health of Lansing, and for a time a member of the Board of 


Edueation. 





He was Director of the Lansing Clinical Laboratory, a member of the 
Staff of Ingham County Tuberculosis Sanitarium, and Pathologist to the 
Lansing City Hospital. 

He was a member of the American Medical Association, the American 
Society of Clinical Pathologists, Society of American Bacteriologists, the 
American Public Health Association and the American Chemical Society. 


Dr. Holm died at his home in Lansing, Michigan, December 24, 1928. 
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